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Introduction

11

This document presents the methods for conducting stormwater loading estimate
calculations using stormwater and sediment trap data collected as part of the Remedial
Investigation and Feasibility Study (RI/FS) of the Portland Harbor Superfund Site
(Site). This data was collected in accordance with the Round 3A Stormwater Field
Sampling Plan and Addendum (FSP; Anchor and Integral 2007a and ¢) and its
companion document, the Round 3A Stormwater Sampling Rationale (SSR) (Anchor
and Integral 2007b) and analyzed in accordance with the Quality Assurance Project
Plan Addendum 8 (QAPP Addendum 8, Integral 2007). The field sampling activities
are described in detail in the Round 3A Upland Stormwater Sampling Field Sampling
Report (FSR; Anchor and Integral 2007d) and the FSR Addendum (Anchor and Integral
2008 in prep). Data were collected during a total of 15 storm events, with each outfall
sampled an average of three times and each sediment trap collecting sediment for a
duration varying between three and seven months during two separate sampling periods.
Due to the limited time span of sampling and the known variability of stormwater, this
data should be considered to represent a “snap shot” of stormwater entering the Portland
Harbor Superfund Site during the sampling period.

BACKGROUND AND CONTEXT

In November 2006, the U.S. Environmental Protection Agency (EPA) and Lower
Willamette Group (LWG) determined that stormwater data were needed to complete the
RI and FS, and that such data would need to be collected in the 2006/2007 wet-weather
season to fit within the overall RI/FS project schedule. They convened a Stormwater
Technical Team, which included representatives from EPA, Oregon Department of
Environmental Quality (DEQ), and LWG, to develop the framework for a sampling
plan. The sampling framework described in the FSP was developed by the Stormwater
Technical Team and is based on an EPA memorandum dated December 13, 2006 (Koch
et al. 2006). This framework was discussed and approved by Portland Harbor managers
from EPA, DEQ, the Tribes, and LWG on December 20, 2006.

The Stormwater Technical Team evaluated a range of stormwater data collection
technical approaches and selected those described in the framework and elaborated in
the SSR, based on 1) the ability to meet the objectives for data use (see Section 2.1) as
agreed to by the Portland Harbor managers; and 2) practicability in terms of schedule,
cost, and feasibility.

The sampling framework was initially designed to complete stormwater data collection
by the end of the 2006/2007 wet-weather season (i.e., May/June 2007). The

Stormwater Technical Team reviewed sample completeness information after the end of
the 2006/2007 season (first round) and identified several substantial data needs to meet
the originally intended FSP and SSR objectives. A second round of sampling was
conducted in the late portion of 2007 and the early portion of 2008 (per the FSP
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Addendum) in order to collect as much data as possible while still staying within the
constraints of the RI/FS schedule. Per the EPA letter dated March 24, 2008 and its
attached table (included in Appendix B), it was determined that the data collection
activities associated with the FSP Addendum have been completed and there are no
remaining stormwater data gaps for the purposes of the RI/FS.

1.2 PURPOSE OF DOCUMENT

The purpose of this document is to outline the framework for analyzing the stormwater
and sediment trap data and calculating stormwater loads to the Site using estimation
tools and models as discussed in Section 2.2.

To demonstrate the data analysis methods more clearly, a preliminary data analysis trial
was conducted using a small subset of ten analytes from the composite stormwater data
collected during the first round of stormwater sampling including Port of Portland data
collected during the same time period. The results of this data analysis are contained in
Appendix A for reference, and examples are shown in the text to illustrate the proposed
methods.

The final data analysis will be completed after all stormwater data have been validated
and will employ the methods presented in this report or as modified by EPA and LWG
agreement based on EPA’s review of this report.
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2.0 Objective of Loading Evaluation

The objective of the loading evaluation is to provide data to support the risk evaluation and for
evaluating potential sediment recontamination from stormwater discharges to the river. These
stormwater loading evaluation results will be input into estimation tools and models (discussed
in Section 2.2) to further develop the understanding of the relative magnitude of stormwater
impacts to the Site. The results will be presented in the RI and discussed in the context of
sources, loading, and fate and transport. This information will ultimately support the
evaluation of remedial alternatives in the Site FS.

2.1 RI/FS STORMWATER SAMPLING OBJECTIVES

The objectives of the RI/FS stormwater sampling program as discussed by the Stormwater
Technical Team and accepted by EPA are to:

e Understand stormwater contribution to in-river fish tissue chemical burdens.

e Determine the potential for recontamination of sediment (after cleanup) from
stormwater inputs.

2.1.1 Stormwater Contribution to Fish Tissue Burdens

Surface water chemicals have the potential to contribute to fish tissue burdens (and
related risks) at the Site. The relative importance of various sources of surface water
chemicals, particularly stormwater, is not well understood. The sources to the water
column from resuspension of sediment versus other waterborne sources (such as
stormwater and upstream contributions) are needed to develop sediment preliminary
remediation goals (PRGs) that are protective to fish and of human exposure to fish
tissue.

Thus, it is necessary to determine the relative contribution of stormwater (as compared
to other sources) to surface water concentrations of selected chemicals at the Site. For
stormwater, this would be done in terms of loading estimates. To understand the
relative contribution of stormwater chemicals to fish tissue burdens, other sources of
chemicals also need to be understood. Other potential sources to the water column and
fish tissue that have been investigated by the LWG are contributions from upstream
surface water, direct atmospheric deposition to the river, over-water discharge, in-river
sediments, river bank erosion, and groundwater discharge to the river. Additionally, it
is important that the in-river modeling tools used (discussed in Section 2.2.) for the site
accurately predict contribution from the water column relative to other potential sources
of tissue chemical burdens.
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2.1.2 Stormwater Contribution to Recontamination Potential

Stormwater discharges have the potential to contribute to recontamination of sediments
near outfalls (and potentially Site-wide for some chemicals) after cleanup has been
completed if the discharges contain chemicals attached to settling solids. The
recontamination potential for this outcome will be assessed at an FS-appropriate level'
of detail to understand the general extent and need for source controls that will
minimize the potential for recontamination of the appropriate sediment cleanup
remedies determined in the FS.

To predict whether remediated sediments would recontaminate to levels above the
cleanup levels that will eventually be set for the Site, estimates of stormwater loads are
needed for input into estimation tools and models described in Section 2.2. These
stormwater loading estimates must be on a spatial scale consistent with those estimation
tools and models.

2.2 RI/FS USES OF STORMWATER DATA

Several evaluation and modeling tools will use the stormwater loading estimates to meet
the above objectives. One of these tools is described in the Draft Chemical Fate and
Transport Model Development and Data Gaps Identification Report (Anchor et al.
2007). The fate and transport model includes three independent models collectively
known as the “Hybrid Model:”

e Hydrodynamic and Sediment Transport (HST) Model: This model
has been developed by the LWG to describe the movement of water
and sediments around the Site. This model has been developed in
several phases during the project and is most recently described in

WEST Consultants (2006).

e The chemical Abiotic Fate and Transport (AFT) Model: This model
was originally developed by EPA in coordination with DEQ to
describe chemical movement and distribution within abiotic
environmental media at the Site (Hope 2006).

e Food Web Model (FWM): This model has been developed by
Windward Environmental for the LWG in collaboration with EPA
and partner agencies to describe the movement of chemicals from
water and sediment into biota and through the aquatic food web
(Integral et al. 2007).

The Hybrid Model requires estimates of the chemical mass load (e.g., kilograms per
month) from each type of chemical source (e.g., stormwater, groundwater, upstream,

' FS-level of detail refers to the fact that the FS will address issues at the level of detail needed to select preferred
remedial alternatives. This is opposed to, for example, a design level of detail, which may require smaller scale,
greater frequency, or other types of more detailed information.
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etc.) for each of the model-defined cells of the river. This report will present the
methods for estimating these loads for stormwater.

The model will be run first to support the source, fate, and transport evaluation in the
RI. The RI will also contain a separate empirical evaluation of source, fate, and
transport that will rely directly on the stormwater data and loading estimates without
intermediary use of the Hybrid Model.

As noted above, the initial model runs (including stormwater loading estimates) will
also be used to help set sediment PRGs, which is currently expected to occur
simultaneously with the writing of the RI. It is the current LWG proposal that the PRGs
will be presented in the first FS related deliverable, the Alternatives Development and
Screening Report. EPA has commented that they wish to see PRGs presented in an
earlier separate document, and the FS documentation process is currently under
negotiation.

Finally, additional runs of the Hybrid Model (including stormwater loading estimates)
will be used in the FS to understand the potential for recontamination and evaluate the
long-term outcome of various sediment remediation alternatives evaluated in the FS.

The stormwater loading estimates developed using the methods described in this report
are not in any way intended for use in evaluating stormwater source controls at
individual upland sites.
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3.0 Chemical Lists for Stormwater Loading Estimates

Before stormwater loading estimates can be made, the list of chemicals relevant to those
estimates must be developed. Different chemical lists will be defined for the various RI/FS
purposes of:

e RI empirical source, fate, and transport evaluations®
e RI Hybrid Model runs
e FS Hybrid Model runs for PRG development

e FS Hybrid Model runs for recontamination and long-term
alternatives evaluation.

These chemical lists are currently being discussed with EPA and will be determined in
coordination with EPA. Consequently, this section does not attempt to define these lists, but
instead, discusses the data available, the chemical lists preliminarily evaluated for this report,
and the general issues that should be addressed for future chemical list development.

3.1 SAMPLED CHEMICALS

The priority order and list of chemicals analyzed was presented in the FSP and varies
somewhat for each sampling type among locations. The list of chemicals analyzed at
each sampling location is shown in Table 3-1. Chemical names and their coded
equivalent are included in Table 3-2. Table 3-1 includes seven sampling locations
associated with the Port of Portland’s Terminal 4 recontamination study. As discussed
in the SSR, the overall sampling approach for the Terminal 4 sampling is similar to that
described in the FSP, and the data generated will be used consistently with those
generated at other locations. Additionally, the priority of analytes for sediment traps
was changed in some cases per decisions made by the Stormwater Technical Team and
EPA due to limited sample volume, and the data presented in Table 3-1 reflects those
changes. The rationale for variation in chemical lists for sampling locations and the
rationale for other specific methods for each sample type is described in the SSR and
FSR.

3.2 CHEMICALS FOR PRELIMINARY DATA ANALYSIS

As described previously, to explore the potential loading estimate methods, preliminary
data analyses using the first round stormwater data were conducted for this report. The
data used for this preliminary data analysis included first round composite stormwater
data collected by LWG as well as data collected by the Port of Portland from March

2 Similar to the Round 2 Report, the RI will contain a section that describes the loading, fate, and transport of
chemicals around the Site based on the empirical date collected in Rounds 1 through 3 of project sampling. This
section will not rely on Hybrid Modeling estimates of long term fate and transport processes, although it will
compare and contrast with findings of the modeling efforts.
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through June of 2007. The Stormwater Technical Team chose a list of ten analytes for

the preliminary data analysis. This list includes:

e Five polychlorinated biphenyl (PCB) congeners
o PCBI18
o PCB 66
o PCB 118/106 coelution
o PCB 153
o PCB 194

e Two polycyclic aromatic hydrocarbons (PAHs)
0 Benzo(a)pyrene
O Acenaphthene

e Arsenic

e Lead

e Total suspended solids (TSS)

This list was selected primarily to include bioaccumulative compounds that are known
to be a risk drivers at the Site (PCBs), some representative PAHs that are widespread
throughout the harbor, and two representative metals. DDx compounds, phthalates, and
herbicides were not selected for this preliminary analysis because stormwater data are
available for these compounds from only select sites and/or a limited number of storm
events’. Examples of the results of this preliminary data analysis using data from the
first round of stormwater sampling are presented in this report, and the full results are

presented in Appendix A.

3.3 CHEMICAL LISTS FOR RI/FS PURPOSES

Future stormwater loading estimates using the entire data set will be used for the four
primary purposes noted in Section 3.0. For the RI, LWG and EPA will develop a draft
list of “indicator” chemicals that will be used in all or most RI presentations of nature

and extent of chemical distributions. As discussed recently with EPA, it is expected

that a target list of chemicals will be identified from this media-specific list of RI
indicator chemicals for development of empirical source, fate, and transport

evaluations. The draft list of target chemicals for stormwater loading calculations to be

presented in the RI consists of the combined indicator chemical lists for sediment,

surface water, and biota. Additionally, this list will be inclusive of all analytes to be run
by the Hybrid Model (discussed below). Availability of data to complete calculations

for this entire target list may further limit the analyte list for stormwater loading.

Because of the logistical difficulty of running numerous chemicals through the Hybrid

Model, the RI empirical loading, fate, and transport evaluation list will need to be

further reduced to a list of chemicals for use in the model runs for the RI. Consideration

3 Note that these compounds will be addressed primarily through sediment trap data as detailed later in this

document. Sediment trap data were not the subject of the exploratory analyses requested by the Stormwater

Technical Team.
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will be given to include primary risk drivers, as well as select chemicals of other types,
which cross a range of geochemical behavioral characteristics. Again, this list will be
developed by LWG in coordination with EPA.

The list of chemicals to be modeled for early PRG development to start the FS will need
to be representative of those risk driver chemicals that LWG and EPA agree upon for
early PRG development. The current concept is to identify a small subset of risk drivers
that are likely to be the primary factors determining the spatial extent of Areas of
Potential Concern (AOPCs) for the FS due to the unacceptable potential risk they pose
at low levels and their widespread distribution around the Site. Further, because the
purpose of this evaluation is to calculate sediment PRGs using the steady state FWM
and that account for contributions of sediment chemical mass to the water column, only
those chemicals that can be addressed by the FWM can be included in this list of
chemicals. For example, chemical drivers that will have PRGs developed through Biota
Sediment Accumulation Factors (BSAFs) will not need to be included in the list for
Hybrid Model runs for PRG development.

Finally, the chemical list for FS recontamination and long-term alternative evaluation
modeling will also need to be selected to represent the risk drivers and the range of
chemicals presenting risk at the Site. This list would likely be similar to either the RI
modeling and/or PRG modeling chemical lists. However, because the results of the
Baseline Risk Assessment will be known at the time this FS evaluation starts, the
previous lists will need to be updated to most closely represent the findings of the
Baseline Risk Assessment.

In summary, progressively smaller lists of chemicals will be developed for stormwater
loading estimates as follows:

e Rl empirical loading, fate, and transport evaluations — largest list
e RI Hybrid Model runs — smaller list
e FS Hybrid Model runs for PRG development — smallest list

e FS Hybrid Model runs for recontamination and long-term alternatives evaluation
— smaller list

Given that the largest list will be for the RI empirical evaluation, which will come
earliest in the process, this will define the initial list of all chemicals for which
stormwater loading estimates will need to be defined. However, given the factors
leading to the later and smaller lists (e.g., inclusion of results of the Baseline Risk
Assessment), it is possible that stormwater loading estimates for some additional
chemicals not captured in the initial list for the RI may need to be developed later in the
RI/ES process.
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4.0 Overall Loading Methods

4.1

In general, to estimate stormwater loads, a chemical concentration in stormwater and
the volume of stormwater discharge (i.e., time-integrated flows) must be known. These
terms can be either directly measured or estimated through indirect means (e.g., runoff
modeling of stormwater volumes).

As stated above, the purpose of the RI/FS stormwater sampling effort was to provide
data for evaluating the potential risk and sediment recontamination from stormwater
discharges to the river. Because the scope of this data collection effort was to provide
sufficient data for an RI/FS-level evaluation of stormwater loads and contributions to
potential in-river risk and recontamination issues for the Site, it was not necessary to
collect direct measurements from every stormwater discharge to the Site. Direct
measurements of stormwater loads would require an unreasonably large number of
samples for the Harbor-wide assessment because of the number of outfalls present as
well as the variability of land uses, site conditions and drainage characteristics. .

Instead, the stormwater sampling location rationale was designed using a commonly
used approach of applying “Representative” estimates of stormwater chemical
concentrations for various land use types (Scheuler 1987). A land-use-based chemical
load modeling approach will be used to estimate loads across the entire Site. Chemical
loading models use site characteristics (e.g., land use and percent impervious area) and
land-use-specific loading rates to estimate overall loading into the receiving waters.
This approach has been modified to better fit the unique data needs and land use
characteristics of the Site, as well as the practical constraints for this sampling effort.

SAMPLE LOCATION RATIONALE

As explained in the SSR, the entire data set includes three categories of locations to
obtain a practicable and sufficient data set from a subset of drainage basins/outfalls
within the Site. These locations were sampled by the LWG and Port of Portland
(Terminal 4) during two sampling efforts in the spring/summer of 2007 (first round) and
the fall/winter of 2007-2008 (second round). One additional site (GE
Decommissioning) was sampled by GE, and these results will also be used in the
overall LWG stormwater data set. The three categories of locations are:

e Representative Land Use Locations. Twelve locations were
selected as representative of five of land use (based on zoning)
within the overall drainage area. These land use types are as
follows”:

* Note another kind of land use commonly evaluated in stormwater investigations is the “commercial” category,
but this is a very minor use (less than 1 percent) within the overall drainage and was judged not to warrant a
specific sampling location. Data from the residential land use type will likely be used for commercial land use

areas.
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0 Residential (two locations) representing less than 25 percent of

the overall drainage to the Site

O Major transportation corridors (three locations, one may be

unique as discussed in Section 5.3.2) representing less than 5
percent of the area

0 Heavy industrial (five locations) with total industrial land use

(heavy and light)

0 Light industrial (four locations) with total industrial land use

(heavy and light)

0 Open space (one location) representing more than 40 percent of

the area

Specific (Unique) Industrial Locations. Fifteen industrial
locations were selected with unique or unusual potential chemical

Portland Harbor RI/FS
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sources that cannot be easily extrapolated from generalized land use

measurements.

Multiple Land Use Locations. Two locations were selected to
directly measure stormwater discharge from relatively large basins

that have a mixture of land use zones to provide a cross-check with

land use loading estimates. Additionally, as discussed in the FSR,
during the first round of sampling, the Highway 30 location was
inadvertently sampled in a location that included runoff from both
highway and industrial areas. The samples from this location will
be referred to as Yeon Mixed Use and will also be used as a cross-
check for land use loading estimates. (The Highway 30 location
was sampled at the correct location during the second round of
sampling and is called Highway 30 “A”)

The specific locations sampled within each of these categories are shown in Table 4-1
and Figure 4-1. As discussed in the SSR, the overall sampling approach for the
Terminal 4 sampling locations is very similar to that described in the FSP, and the data
generated are expected to be consistent with those generated at other locations.

4.2

DATA USE

Stormwater and sediment trap data will be used in different ways depending on which
category of location they represent.

42.1

Representative Land Use Locations

Chemical concentration data from the first category of locations (representative land use
locations) will be pooled by land use type to develop chemical concentrations that are
representative of each land use category. These values will be used to estimate loading
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for other basins with the same land use where site-specific data are not available.” For
example, stormwater chemical concentrations measured from residential land use basins
will be applied to other residential land use basins that were not sampled and converted
to extrapolated loads based on the estimated volumes of stormwater discharged from
each residential basin within the Site. As discussed in Appendix C, less dense rural
residential land uses were included in the Open Space land use category since it was
measured as part of the open space location during the RI/FS stormwater sampling. The
resulting series of extrapolations will provide total stormwater loads for these land uses
across the entire Site drainage for input into the fate and transport model and other
estimation tools. An important step in this evaluation (as detailed later) is to examine
the results for representative land use heavy industrial sites for potential outliers that
indicate the site is indeed unique for one or more chemicals. In this case, the site may
be converted to the unique industrial site category for the chemicals in question.

4.2.2 Unique Industrial Sites
Chemical concentration data from the second category of locations (unique industrial
sites) may be used in two ways. First, the data will be used to develop loading rates for
the specific basin associated with that sampling location or associated site. Appendix C
includes a discussion of extrapolating loading rates from individual basins to industrial
sites. Second, for locations where the unique chemical character of stormwater only
applies to a specific chemical or chemical group, the other chemical concentrations
measured at this location might be pooled with the heavy industrial representative land
use category data as described above. For example, a metals handling facility may have
a unique chemical character for metals, but the other chemicals (e.g., PCBs,
semivolatile organic compounds [SVOCs], etc.) may be used in the heavy industrial
representative land use data set. Another example is OF-22B, which is a representative
land use location for heavy industrial but is expected to be a unique site for pesticides
because of historical industrial activities in the area.

The data reduction approach for sampling locations at unique industrial sites is
described in Section 5. In general, the data reduction approach for unique industrial
sites entails pooling the data for each parameter (TSS, water chemical concentration,
and sediment chemical concentration) and analyzing the data for the outliers that
indicate the site may be unique for particular chemicals. Any chemicals that are not
found to be unique are identified and could possibly be combined with the data from the
representative land use locations to generate a representative land use heavy industrial
value for use in extrapolation to non-sampled heavy industrial areas. Thus, data
collected at the “Unique” industrial sites could be split across unique and heavy
industrial representative land use applications depending on the results for each

> Because industrial sites are expected to demonstrate a higher degree of variability in contaminant concentrations
than other land uses, the list of sampling sites includes a higher proportion of industrial land use sites in an attempt
to better capture this variability.

DO NOT QUOTE OR CITE 11
This document is currently under review by US EPA and its federal, state, and tribal partners and is
subject to change in whole or in part.



LWG Portland Harbor RI/FS

) Stormwater Loading Calculations Methods
Lower Willamette Group Draft

May 16, 2008

chemical. This process is discussed further in Section 5 and will include professional
judgment, such as site knowledge, to determine if the reclassification is warranted.

4.2.3 Basins with Multiple Land Uses
The third category of locations (basins with multiple land uses) will not be used for
extrapolated loading estimates because these locations measure a variety of land uses in
one sample. These results will be used as an independent verification of extrapolated
loads to check against the extrapolated load methods and determine uncertainties in the
overall approach.

4.3 ESTIMATION OF LONG-TERM LOADS

Ideally, estimation of long-term loads would involve a large number of water samples
taken over the course of many years and many types of storms, pollutant sources, and
runoff conditions. However, such an approach is not necessary to meet the objectives
for the FSP and would have caused unacceptable schedule delays for the RI/FS.
Therefore, both stormwater composite water chemistry samples and sediment trap
chemistry samples were collected at the locations listed in Table 4-1 and shown in
Figure 4-1. These two measurements provide data to support two independent means of
estimating stormwater chemical loads as explained in Sections 4.3.1 and 4.3.2.

It is anticipated that these two methods (composite water and sediment traps) will result
in different predictions of mass loading at most locations. The reason for having two
independent methods to estimate loads is that each method has intrinsic measurement
artifacts that will lead to varying load estimates. The advantages and disadvantages of
each method are to some extent complementary. By using two approaches, the
disadvantages of each method can be better understood and the two loading estimates
provide a better overall sense of the potential range of chemical loads. The advantages
and disadvantages of both methods are discussed in the SSR.

It should be noted that loads estimated from the snapshot of stormwater and sediment
trap data in this study by definition cannot include any future changes that may occur in
the watersheds such as source controls and/or changing land uses over time.
Consequently, these future changes must be evaluated on a more general basis using
tools that are commonly applied to watersheds in the absence of detailed stormwater
chemical data. This will be one subject that will be discussed in more detail in the
recontamination analysis that will be undertaken for the FS.
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4.3.1 Stormwater Method
For stormwater, chemical concentrations (mass chemical/mass water) are multiplied by
the volume of water discharging at the location over a set time to yield a chemical load
in mass/time.

43.1.1 Runoff Volumes

Runoff volumes will be calculated, using the City of Portland Bureau of Environmental
Service’s GRID model, for each section of the river as shown in Figure 4-1.
Additionally, runoff volumes will be calculated for each location as listed in Table 4-1
as loads to the Site from these locations will be input into the model separately if they
are deemed to be unique through the data analysis explained in Sections 5.1 through
5.6. Additional discussion on calculating volumes from Unique sites is included in
Appendix C. The GRID model is explained further in Section 5.8.

4.3.1.2 Concentrations

Concentrations will be calculated by multiplying the chemical concentrations (mass of
chemical per volume of water sample) by the volume of water discharging at the
location over a set time to yield a load in mass/time.

L =Cy X Vinonth

Where:
L = Load (microgram [pg]/month)

Cw = Measured concentration (pug/L) for land use or site

Vimonth = Volume of discharge from land use or site over a month (L/month)

4.3.2 Sediment Trap Method
For suspended sediment, chemical concentrations (mass chemical/mass sediment) are
multiplied by TSS concentrations (mass sediment/volume water sample) measured in
water samples and the volume of water discharging at the location over a set time to
yield a chemical load in mass/time.

4321 Runoff Volumes

As with the stormwater method, runoff volumes will be calculated, using the City of
Portland Bureau of Environmental Service’s GRID model, for each section of the river
as shown in Figure 4-2. Additionally, runoff volumes will be calculated for each unique
industrial location as loads to the Site from these locations will be input into the model
separately. Additional discussion on calculating volumes from Unique sites is included
in Appendix C. The GRID model is explained further in Section 5.8.
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43.2.2 TSS/TOC

TSS concentrations (mass of sediment per volume of water sample) will be used in
order to relate chemical concentrations (mass of chemical per mass of sediment)
measured in sediment to stormwater loading to the Site. Total organic carbon (TOC)
concentrations will be used to normalize the sediment chemical concentrations and
multiplied by TOC content in stormwater to determine loads on an organic carbon
(instead of TSS) basis. Both TOC-based and TSS-based loads will be calculated and
the results compared.

43.2.3 Loading Concentrations

Concentrations will be calculated by multiplying the chemical concentrations (mass of
chemical per mass of sediment sample) by the TSS (mass of sediment per volume of
water sample) by the volume of water discharging at the location over a set time to yield
a load in mass/time.

L= Cs x TSS x Vmonth

Where:
L = Load (ng/month)

Cs= Measured concentration (pug/kg) for land use or site

TSS = Total suspended sediment (kg/L) in stormwater measured for land use or
site

Vimonth = Volume of discharge (L/month) from land use or site over a month

Alternatively, TSS can be replaced with TOC (kg/L) in the above equation and C can
be converted to TOC normalized value in pg/kg of organic carbon (OC) to yield the
load in kg/month on an OC-basis.
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5.0 Stormwater-Based Loads

This section details the method for evaluating stormwater data and using the data to
calculate stormwater loads to the Site. As discussed previously, to demonstrate the data
analysis methods more clearly, a preliminary data analysis was conducted using a
subset of ten analytes from the stormwater data collected during the first round of
stormwater sampling. The data used for this preliminary data analysis included the first
round of composite stormwater data collected by LWG as well as data collected by the
Port of Portland from March through June of 2007. The full results of this data analysis
are contained in Appendix A for reference, and examples are shown in the text.

The final data analysis using the methods presented in this section will be completed
after all stormwater data have been validated and will be presented in the RI in an
appendix supporting the source, fate, and transport analysis.

It should be noted that discussions of the Stormwater Technical Team focused first on
the handling of non-detects. However, per the ProUCL guidance, it is acceptable and
even expected that preliminary analyses of data sets, including outlier analyses will be
conducted making simple assumptions about non-detects (i.e., assuming half the
detection limit). Consequently, such an approach is proposed below, and this approach
was used in the preliminary analysis examples using the first round stormwater data.
Subsequent to the outlier analyses, a detailed non-detect analysis following ProUCL
methods including reassignments of non-detect values as appropriate is proposed to
establish the final data set.

The steps for evaluating stormwater data, as detailed in Sections 5. 1 through 5.6
include:

1. Database development and rules (Section 5.1) — explains construction of the
stormwater database and why some data were not included in the
preliminary analysis

2. Handling of duplicates (Section 5.2) —The objective of this step is to
compare paired field duplicate/lab replicate and normal results and identify
outliers.

3. Categorization of Sites Within Land Uses (Section 5.3) — These steps are an
exploratory analysis to evaluate Unique and Representative Heavy Industrial
Sites to identify locations and chemicals that could be reclassified from
Unique to Representative or from Representative to Unique. This should be
considered as an initial evaluation to identify which locations and chemicals
warrant additional evaluation for potential reclassification. The
reclassification should also include professional judgment, such as site
knowledge, to determine if the reclassification is warranted.
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4. Detailed Outlier Analysis (Section 5.4) - In this analysis chemicals are
evaluated for the presence of outliers for each combination land use category
(e.g., Representative heavy industrial category) and whether such outliers
can be related to other known variables about the monitored locations (such
as drainage basin size, types of storms sampled, etc.) using statistical and
graphical methods.

5. Summary of Analysis (Section 5.5) — This section contains a summary of the
analysis and shows which chemicals at which sites could be reclassified or
are outliers.

6. Non-Detect Analysis (Section 5.6) - The method for non-detect handling
involves evaluating the proportion of non-detects and then adjusting the non-
detect data.

It should be noted that use of the term outlier does not necessarily imply that a data point
will be excluded from the loading estimate data set. Rather, this term refers to sample
points that appear to be outliers in a distribution as identified through an exploratory
analysis. Such outliers may in fact represent important information about the variability of
stormwater that should be included in loading estimates, particularly given the relatively
small number of samples involved in this analysis.

5.1 DATABASE DEVELOPMENT AND RULES

Once the laboratories have completed their internal quality assurance/quality control
(QA/QC) checks, they will export the analytical data (i.e., sample, test, batch, and result
information) into comma-delimited text files with data columns arranged in an order
that is recognized by the project’s Environmental Quality Information System (EQuIS)
database. The Electronic Data Deliverables (EDDs) will be e-mailed to Integral, where
they will be checked for proper EQuIS structure and appended with specific information
that was unknown by the laboratories, such as sampling location and composite, field
replicate, and split information. If any problems are found in the structure of the EDDs,
the laboratory will be notified and asked to correct the problem and resubmit the EDD.
Each e-mailed EDD transmission, with the original, unaltered EDD attachment, will be
stored to document and track the laboratories’ delivery of electronic data to Integral.

When the EDDs are correct and complete, they will be checked electronically by
loading them into the temporary section of Integral’s LWG project database. During
the loading process, EQuIS checks the EDDs for correct lookup codes (e.g., for
analytes, test methods, and sample matrices); for proper relationships for results, tests,
batches, and samples (to ensure that all results matched with a test, tests matched with
samples, and sample/test pairs matched with batches); and to ensure that all derived
samples (e.g., replicates, splits, and matrix spikes) have corresponding parent samples.
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In addition, EQuIS also checks “less important” characteristics, such as date and time
formats and text field lengths, to ensure consistency throughout the database. Any error
will prevent the EDD from loading until the error is corrected. If errors are found that
are related to the way the laboratory reported the data or constructed the EDD, the
laboratory will be notified and asked to correct the problem and resubmit the EDD. If
the errors are related to Excel’s automatic formatting of the date and time fields, for
example, then the error will be corrected, and steps will be taken to avoid a repeat of the
problem (e.g., changing default settings in the software). Successfully loaded EDDs
will be saved to document and track the data that are loaded into Integral's LWG project
database.

Each verified and accurate EDD will be provided to the data validation contractor
(EcoChem) for data review and validation. These EDDs will also be stored in a
temporary section of the project database, where they could be queried and examined, if
desired, until validation was complete. When EcoChem completes validation of the
data by sample delivery group (SDG) or small groups of SDGs, they will apply
validator qualifiers and reason codes to the data in the temporary section of the
database. The validated data will then be merged into the permanent project database.
During the merging process, all previously performed electronic checks will be repeated
to ensure that nothing is incorrectly modified with the application of the validation
results.

Integral’s LWG project database contains all of the data reported by the analytical
laboratories. This includes field and laboratory replicates, laboratory dilutions, results
for the same analyte from multiple analytical methods (e.g., SW8270 and SW8270-
SIM), and laboratory QA samples such as matrix spikes, surrogates, and method blanks.
The data-handling rules described in Guidelines for Data Averaging and Treatment of
Non-detected Values for the Round 1 Database (Kennedy/Jenks et al. 2004) are
typically used to create a simpler data set for the Site Characterization and Risk
Assessment (SCRA) database users; the data set contains only one result per analyte per
sample and excludes all of the laboratory QA results. This involves creating a SCRA
database that excludes laboratory QA results, contains only the most appropriate
dilution result and analytical method for each analyte, and contains the average of the
replicates. For this data set, there will be several deviations from the SCRA database
rules, based on agreements made by the Stormwater Technical Team’s decision to
include all results, including laboratory replicates and field duplicate results in the
stormwater project database. Therefore, the SCRA reduction step of reporting only one
result for a sample will not be employed for the stormwater project database because the
Stormwater Technical Team requested inclusion of all laboratory replicate and field
duplicate results for evaluation.

Once the LWG database has been prepared, it will be queried to reduce it to a “working
database” to include just those chemicals on the subject loading estimate list per Section
3. Where available, both total and dissolved results for an analyte will be included.
Particular records may be peremptorily excluded from the working database due to
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various factors that have been discussed with the Stormwater Technical Team. In the
preliminary analysis of the first round data, it was determined that some data should not
be included as follows:

e St. Johns Bridge — After the conclusion of The first round of sampling, it was
discussed by the Stormwater Technical Team and EPA that the data from St.
John’s Bridge may not be representative of long-term transportation loadings in
general because the bridge was recently repaved and repaired. Therefore, a new
location (Hwy 30 B) was selected for sampling during the second round so
there would still be two major transportation locations. Once all of the
stormwater data are available, the St. John’s Bridge data will be compared to
the two other major transportation locations during the final data analysis. If
the St. John’s Bridge data differs from the other two locations, then the St.
John’s Bridge data could be handled as unique site. That is, the data from that
site are only used to represent loads from that particular drainage area (in this
case the St. Johns Bridge deck. If the St. John’s Bridge data are similar to the
other major transportation data, then the St. John’s Bridge data could be
combined with the major transportation data.

e  WR-4 —The “wrong” basin was sampled. That is, the outfall sampled was
thought to drain the primary area of interest on the Sulzer site, but further
analysis of updated drainage plans for the site indicated it drains another area
entirely.

e H30 (renamed Yeon Mixed Use) — As noted above, this location included a
substantial portion of industrial drainage in addition to Highway 30.
Consequently, the stormwater technical team, with EPA, decided that it could
not be defined as major transportation. In the future full analysis, these data
will be used in the multiple land use category as defined in Section 4.1.

All the samples excluded in the preliminary analysis for the above reasons are listed in
Table 5-1 and explained further in Section 5.3.1.1.

During the construction of the working database, chemical names will be ‘coded’ to
meet variable requirements for some software packages (e.g., Systat ver. 11). These
coded variable names appear in example outputs from the preliminary analysis for many
of the analyses subsequently described below. Table 5-2 provides a list of chemical
names and their coded equivalent for reference. A similar table will be prepared for the
future full analysis. Similarly, several fields will be either renamed from existing
designations or new ones will created in the working database for convenience, clarity,
and to document results of analyses performed during the evaluation. Table 5-3
provides an example of these field headings from the preliminary analysis and a
definition for each designation.
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5.2 HANDLING OF DUPLICATES

The objective of this step of the data reduction process is to compare paired field
duplicate/lab replicate and normal results for the subset of samples for which these data
are available. (Field duplicates were generated in the field lab based on composite
water samples from the same container of mixed composite water. Laboratory
replicates were generated in the lab by splitting sample water in the same submitted
sample container into two aliquots for separate laboratory analysis.) For simplicity in
this document, field duplicates and lab replicates are collectively referred to as
“duplicates” and these two types of paired samples will be handled the same for the
purpose of generating loading estimates.

Samples with relatively consistent normal and duplicate results will be combined by
averaging them prior to further analysis. Samples with divergent normal and duplicate
results will be identified and will either be averaged or included as two separate data
points for subsequent data analysis tasks. Samples identified with divergent normal and
duplicate results will be further investigated to determine if an error or cause can be
identified to account for the observed divergence in the normal and duplicate results.
Analysis of normal and duplicate results and identification of divergent normal and
duplicate results will be performed on a chemical-specific basis. Samples included in
the preliminary analysis duplicate examination are listed in Table 5-4 for each analyte.
Note that during the preliminary data analysis, lab replicate data were not included in
this step of the exploratory data analysis. However, for future data analyses with the
full data set, we propose that all duplicates (i.e., field duplicates and lab replicates) be
evaluated in the same way.

5.2.1 Duplicate Outlier Tests
In this analysis, the objective is to identify samples that are outliers based on the
differences between their paired normal and duplicate results. Consequently, a measure
of variability (coefficient of variation; COV) between the normal and duplicate result
for a given sample will be calculated. Graphical methods and outlier tests provided by
ProUCL will then be used to identify potential outliers.

In this analysis, the COV will be calculated for each sample using the normal and
duplicate result. The COV is a normalized, unitless measure of variability. In practice
the COV is calculated as the ratio of the standard deviation (s) to the mean (x) of
sample:

COV = > %100
X

Because the COV is a normalized value, it is more useful than just the standard
deviation for comparing values with widely divergent means, as the standard deviation
must always be considered in the context of the mean.
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5.2.1.1 Method Description
In order to identify samples with widely divergent normal and duplicate results, the
COV will be first calculated for each sample with normal and duplicate results on a

chemical specific basis. Example COVs from the preliminary analysis are shown in
Table 5-5.

Next, graphical methods (QQ-plots) and goodness-of-fit (GOF; Shapiro-Wilk test,
a=0.05) of COV on a normal scale will be run for each analyte using ProUCL Version
4.0 (ProUCL; USEPA 2002a, 2002b). Example plots from the preliminary analysis are
shown in Figure 5-1 for total PCB-153 and total PCB-194. All plots from the
preliminary analysis for other analytes are included in Appendix A.

Next, Dixon’s Outlier Test (Dixon’s) will be run for each chemical using ProUCL.
Samples will be identified as potential outliers at a 5 percent significance level (a=0.05)
using the Dixon’s test. Because Dixon’s test only identifies one outlier (both upper-
and lower-tails of the distribution), iterative segregation of candidate outliers will be
performed until no potential outliers are identified in the remaining data at a 5 percent
significance level.

Finally, QQ-plots and GOF test for a normal distribution will be rerun for each
chemical with candidate outliers (if any) segregated. Dixon’s Outlier Test requires that
the remaining data set with outliers segregated be normally distributed for results to be
valid.

In the preliminary analysis of duplicate outliers, several chemicals were not included
because insufficient numbers of duplicate results were available (N=3; dissolved lead
and dissolved arsenic).

5.2.1.2 Example Results

Using the preliminary first round data, Dixon’s test, using the COV of duplicate results,
identified three chemicals with potential outliers at the 5 percent significance level: total
lead, total PCB-153, and total PCB-194. For each chemical, segregating the highest
COV value resulted in no additional outliers being identified during the next test run.
For each chemical, the resulting data set with the outlier segregated fit a normal
distribution according to both graphical and GOF tests, indicating a valid result was
achieved using Dixon’s test. Q-Q plots and GOF test results for total PCB-153 and total
PCB-194 are provided as examples in Figure 5-2.

5.2.2 Identification of Divergent Results
Any samples identified as having divergent normal and duplicate results based on the
analysis described above will be segregated from the sample set. These segregated data
will be evaluated to determine whether to average the normal and duplicate results or
include them as two separate data points. The data will not be removed from the
database since they are both valid samples within the EPA approved FSP methods for
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the study.. The uncertainty created by these divergent duplicate and normal results will
be addressed during the loading analysis, for example, by comparing the change in
concentration statistics when the data points are included separately versus as one
average. All other samples with duplicate results will be averaged and the result
associated with the parent sample code (i.e. normal sample ID). This data set will then
be included in subsequent data analysis tasks

For the preliminary analysis, Table 5-6 presents those divergent normal and duplicate
results based on the preliminary analysis performed above. These samples were
removed from subsequent preliminary analysis for the example tasks presented below.
However, during the full data analysis, the divergent normal and duplicate results will
not be handled as noted above.

5.3 CATEGORIZATION OF SITES WITHIN LAND USES

5.3.1 FSP Categorizations
The SSR segregated stormwater sample locations into one of several land use categories
as discussed in Section 4.1. These included heavy industrial, light industrial, open
space, residential, and transportation land use categories. In addition, some heavy
industrial sites were categorized as Unique, anticipating that these would not be used in
the calculation of Representative heavy industrial stormwater loads.

The primary purpose of this step in the stormwater loading analysis is to use both
quantitative and qualitative (i.e., graphical) methods to evaluate whether the
assignments of land use categories and Unique heavy industrial sites in the FSP contain
outliers that could be reassigned to some other land use category. In essence, this step
of the evaluation is testing whether the a priori assignments made in the SSR are
supported by the data obtained, or alternatively, whether these actual data indicate a
different categorization is more appropriate. This reclassification analysis should be
considered as a preliminary evaluation to identify which locations and chemicals
warrant additional further consideration for reclassification. The reclassification should
also include professional judgment, such as site knowledge, to determine if
reclassification is warranted.

Specifically, anticipated tasks for this step of the evaluation include:

e Conducting graphical and statistical analysis of chemical results for samples in
the Representative heavy industrial land use category to determine if any
locations should be considered Unique heavy industrial sites for the purposes of
stormwater loading evaluations on a chemical-specific basis.

e Comparing distributions of the Representative heavy industrial land use
category and Unique heavy industrial sites to determine if any Unique sites
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should be considered part of the Representative heavy industrial land use
category on a chemical-specific basis.

e Comparing distributions of Representative heavy industrial and light industrial
land use categories to determine if heavy industrial and light industrial land use
categories should be combined on a chemical-specific basis.

It should also be noted that since the development of the SSR, an additional a priori
assumption was identified about the OF-22B location. Due to the area history of
pesticide-related manufacturing, the site is expected to be Unique for pesticides.
Stormwater pesticide data were only obtained from this site and WR-96. Consequently,
there are insufficient data to compare these data to the Representative heavy industrial
land use category and OF-22B pesticide data will be simply excluded from the
Representative heavy industrial data set, although other chemicals from OF-22B will be
included.

5.3.2 Outlier Analysis for Representative Heavy Industry Category

5.3.2.1 Method

For this task, both visual and statistical methods will be used to identify outliers in the
Representative heavy industrial land use category data set. A step-wise process for
performing this analysis is described below:

1. GOF tests will be performed for each chemical using ProUCL according to the
following:

a. The Shapiro-Wilk statistic for normal and lognormal distribution testing
and the Kolmogorov-Smirnov statistic for gamma distribution testing
will be used

. All tests will be performed at a significance level of 95 percent (a=0.05).

c. All non-detect results will be included at one half the detection limit
(ND=1/2DL)

d. Samples with four or fewer results will not be carried forward in analysis
Example results for this step using the first round data set are shown in Table 5-
7.

2. Next, graphical methods will be used to visually identify potential outliers
according to the following:

a. Q-Q plots and Box plots will be generated for each analyte using Systat
10.2 (Systat Software, Inc.). For each analyte, plots will be generated
using both a normal and lognormal distribution. Although the
preliminary analysis indicated that few chemicals fit a normal
distribution, visual identification of outliers using a lognormal scale may
‘mask’ potential intermediate outliers. Graphs using a normal
distribution will be used to support selection of potential analytes when
identification of an outlier using a lognormal distribution is ambiguous.
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b. To identify candidate outliers using the graphical methods, professional

judgment will be used to evaluate several conditions, including:
1. Is there obvious separation or ‘gaps’ between groups of data
along the Q-Q plot?
ii.  Are there observations separated from the main group in a Q-Q
plot
iii.  Are there observations that extend beyond the ‘whiskers’ of the
box plot

c. Observations that are identified as candidate outliers using graphical
methods will be identified and recorded.

3. Next, statistical methods will be used to identify candidate outliers for each
analyte according to the following:

a. Full data sets for each analyte will be evaluated using Rosner’s Test
(N>=25) or Dixon’s test (N<25) as appropriate using ProUCL. Each test
will be run using a 5 percent significance level (a=0.05). Observations
that are identified as potential outliers will be flagged and removed from
the data set for each chemical.

b. On a chemical-specific basis, outliers will be iteratively removed from
the data set until no outliers are identified at the 5 percent significance
level.

c. Finally, GOF testing for a normal distribution (e.g., Shapiro-Wilk test
statistic) will be performed for each chemical with the candidate outliers
removed. Both Dixon’s and Rosner’s Tests require that the remaining
data be normally distributed for results to be valid (USEPA 2007).

d. Observations identified as candidate outliers using these tests will be
recorded.

Example results of the above procedures using the first round data set are
summarized in Table 5-8.

4. Next, a decision rule will be used to identify locations that are outliers from
among the candidate outliers within the Representative heavy industrial land use
category data set as follows:

a. If the same observations are identified as outliers using visual plots on
normal scale, visual plots on lognormal scale, and statistical outlier tests,
then the observation will be flagged as an outlier, else

b. If removing outlier(s) identified using the statistical test results in normal
distribution, then those observations will be identified as outliers, else

c. Ifremoving outlier(s) identified using graphic plots on normal scale
results in a normal distribution for the remaining data, then those
observations will be identified as outliers, else

d. Outliers identified using graphic plots on lognormal scale will be
identified as outliers

5. Finally, since the objective is to identify sample locations (vs. individual
observations) that should be considered outliers for the Representative heavy
industrial land use category, if a simple majority of samples from a location are
identified as outliers, then that location will be identified as an outlier. Such
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location outliers will then be identified so that they can be further examined
using professional judgment, such as site knowledge, to determine whether
reclassification is actually warranted.

5.3.2.2 Example Using First Round Data

Figure 5-3 includes example Q-Q plots and box plots for acenaphthylene and PCB-066
on normal and lognormal basis. Non-detects were included at one half detection limit
in the graphs. The number of samples identified as candidate outliers is provided in
Table 5-8. Candidate outliers based on normal and lognormal data distributions are
included. The numbers of outliers based on the ProUCL statistical tests are summarized
in Table 5-8. Valid results (e.g., remaining observations are normally distributed) are
identified. One outlier was identified for acenaphthylene using both statistical and
graphical methods. For PCB-066, three outliers were identified using statistical and
graphical methods. The final column in the table identifies the final number of
observations identified as outliers using the decision rule described above. Table 5-9
lists each observation and its status as an outlier on a chemical-specific basis. Complete
results for all chemicals are presented in Appendix A.

Locations that are recommended for additional evaluation for possible reclassification
as Unique heavy industrial locations as result of the preliminary analysis are listed in
Table 5-10. Five of six locations (WR-20, WR-177, WR-183, OF22, and OF22B) were
recommended for additional evaluation for possible reclassification as Unique heavy
industrial sites for multiple chemicals. Only one location, OF16, was recommended for
reclassification of only one chemical. The methods below describe performing analyses
separately using both the original classification of Unique heavy industrial and
Representative heavy industrial land use category in the FSP shown in Table 4-1 Such
a “side-by-side” preliminary analysis was conducted as a part of this exploratory
analysis to provide a point of comparison between the two different classifications.
This in turn helps consider the potential impact on loading estimates of conducting
reclassifications indicated by the data analysis.

5.3.3 Comparison of Heavy Industry Representative Category and Unique

Sites
The purpose of this task is to determine if the distributions of the Unique heavy
industrial sites (as a group) and the Representative heavy industrial land use category
indicate that these two data sets may be combined into a single population. A second
objective is to determine, if the two distributions are significantly different, whether
removing individual locations from the analysis would remove the differences between
data sets and allow the remaining data to be combined into a single population. This
analysis should be considered as a preliminary evaluation to identify which locations
and chemicals warrant additional consideration for reclassification. The reclassification
should also include professional judgment, such as site knowledge, to determine if
reclassification is warranted.
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5.3.3.1 Method — Distribution Comparison

For this task, both visual and statistical methods will be used to compare the
distributions of Unique heavy industrial group and Representative heavy industrial land
use category. Before proceeding with this comparison, it would presumably be
necessary to reclassify the data based on the results of outlier analysis task described in
the previous section. The methods below describe performing this outlier analysis
separately using both the original classification of Unique heavy industrial and
Representative heavy industrial land use category in the FSP shown in Table 4-1, as
well as the reclassified locations performed in the previous outlier analysis task. Such a
“side-by-side” preliminary analysis was conducted on the first round data set to provide
a point of comparison between the two different potential classifications. As noted
previously, reclassification should only be considered if additional professional
judgment based on site knowledge appears to indicate a Site is truly misclassified.
Once such a determination is made, the subsequent data analysis would be made on the
reclassified data set only. We would not anticipate conducting a side-by-side analysis
in the future full data analysis.

After this initial step, a step-wise process for performing this outlier analysis (including
the side-by-side analysis) is described below:

1. Use statistical methods to compare sample distributions between Unique and
Representative heavy industrial data for each chemical. In this analysis, two
different types of non-parametric statistical tests provided in ProUCL will be
used to compare the distributions. They are:

a. Quantile Test — The quantile test (EPA 1994) is a non-parametric test
and is useful to detect a shift to the right in the right-tails of data
distributions. The quantile test, when used in parallel with Wilcoxon-
Mann-Whitney (WMW) or Gehan test, provides the user with stronger
evidence to make decisions on whether there are significant differences
between two sets of observations. As the test focuses on the right tail of
the distributions, it can have more power to detect differences than the
Gehan, WMW, or the two-sample t-tests (USEPA 2007)

b. WMW or Gehan Test — The WMW is a non-parametric test used for
determining whether a difference exists between two population
distributions. The WMW test tests whether or not measurements
(location, central) from one population consistently tend to be larger (or
smaller) than those from the other population based upon the assumption
that the dispersion of the two distributions are roughly the same. The
Gehan test is a non-parametric test for determining differences between
two sites when the data sets have multiple censoring points and detection
limits. Thus, this test was used when multiple detection limits were
present in the data set.

c. Null and Alternative Hypothesis — For each test described above, the null
and alternative hypotheses are of the form:
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i.  Ho: Concentration in the Unique heavy industrial locations is
comparable to that of the Representative heavy industrial

locations (< 0)

ii.  Ha: Concentration in the Unique heavy industrial locations is
greater than that of the Representative heavy industrial locations

(MUNIQUE — WWREPRESENTATIVE = 0)

2. Next, graphical methods will be used to visually identify potential divergent
distributions between these two groups according to the following:

a. Side by side Q-Q plots and box plots of Representative and Unique
heavy industrial locations will be generated for each analyte using Systat
10.2 (Systat Software, Inc.). For each analyte, plots will be generated
using both a normal and lognormal distribution.

b. To identify divergent distributions using the graphical methods,
professional judgment will be used to evaluate several conditions,
including:

i.  Is there obvious vertical separation between populations on the

Q-Q plot, indicating that one population is consistently greater

than the other?

ii. Is there obvious divergence between populations above the 70"
percentile on the Q-Q plot, indicating that one population may be

‘stretched’ to the right tail?

iii.  Are there obvious differences between the median and h-spread
(difference between the first and third quartiles) of the two
populations in the box plots?

iv.  Are there differences in the tails of the two population
distributions and indicated by extreme values (exceeding the
‘whiskers’) on the box plots?

3. A decision rule will be used to determine if the Unique and Representative
heavy industrial groups could be combined or should remain independent for
each chemical. The following decision rule will be applied:

a. Ifthe quantile test and graphic methods show significant divergence,
then an attempt will be made to remove the differences between
groups by selectively removing observations from the upper-tail of
the Unique group. The quantile test and graphic approach will be
rerun with these samples removed.

i. If condition 3b (below) is now met with selected samples
removed, then the remaining Unique samples will be
reclassified to Representative; locations with observations
that are removed will not be reclassified.

ii. If removing observations does not remove the divergence
between the Unique and Representative groups, then no
locations will be reclassified.

b. If the quantile test and graphic methods do not indicate significant
divergence, then the Gehan or WMW test will be performed to verify
the result.
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i. Ifthe Gehan or WMW tests do not reject Ho, then Unique
samples will be reclassified to Representative.
ii. If the Gehan or WMW tests reject Ho, the samples will not be
reclassified
c. If quantile test and graphic methods are not in agreement,
professional judgment will be used to recommend whether these
groups should be combined or not.

5.3.3.2 Example Using First Round Data

Preliminary analysis results using the first round data are summarized in Table 5-11. Q-
Q and box plots are included for example in Figure 5-4 for total arsenic and
benzo(a)pyrene using the reclassified data. The quantile tests and graphical methods
indicated significant divergence for total arsenic, dissolved arsenic, dissolved lead, total
lead, total PCB-153, total PCB-194, and TOC using the reclassified data. With the
exception of total arsenic, the Gehan or WMW test also supported the alternative
hypothesis that Unique and Representative populations were different. For chemicals
that did not reject the null hypothesis that the populations were equivalent using the
quantile test and graphical methods, the Gehan or WMW test generally supported that
conclusion with one exception. The null hypothesis was rejected for total PCB-153,
using the Gehan test. Removing samples from the Unique group removed divergence
between the two groups for total lead and TOC. Differences between the distributions
of other chemicals were considered too great to reasonably remove samples to remove
divergence.

For the original data classification, total arsenic, dissolved lead, PCB-153, and PCB-194
demonstrated significant divergence using the quantile and graphical methods. Gehan
or WMW tests did not identify significant differences between Unique and
Representative sites. This is not unexpected, as the quantile test is generally more
sensitive, particularly when differences are in the upper range of the distributions.
Removing samples from the Unique group removed divergence between the two groups
for PCB-153; differences were considered too great to reasonably remove the
divergence for other chemicals. Complete results for all chemicals using both the
reclassified and original data classifications are presented in Appendix A.

Based on the preliminary data analysis, data from the Unique heavy industrial category
would be recommended for further evaluation for possible reclassification as
Representative heavy industrial locations for the following chemicals using the
reclassified data:

e Acenaphthylene
e Benzo(a)pyrene
e Total lead

e PCB-018
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e PCB-066
e PCB-106
e TOC

e TSS

For total lead and TOC, this reclassification is based on removal of selected stations.
For total lead, stations WR-183 and WR-384 should be retained in the Unique heavy
industrial category, but all other locations could be reclassified as Representative. For
TOC, only station WR-183 should be retained in the Unique heavy industrial category.
All other Unique locations for these chemicals could be reclassified as Representative
location type. By comparison, using the original data classification results in the same
recommendations as above with the addition of PCB-153 to the list. One station, WR-
384 would be retained as Unique for this chemical and all others could be reclassified as
Representative.

This preliminary result may be somewhat surprising given that on a chemical-specific
basis, a large number of assumed Unique heavy industrial sites appear to be not differ
greatly from other heavy industrial sites that were assumed to be more representative of
general heavy industrial land uses. At least two separate conclusions could be drawn
from this:

1) Heavy industrial sites represent a wide range of conditions and should all be
considered unique to some extent or,

2) Itis difficult to determine a priori that some industrial sites are more unique
than others and unless proven otherwise by actual data, locations should not be
assumed to be unique.

Also, the side-by-side analysis indicates that, with only the exception of PCB-153,
using the original data classification or the reclassified data from the previous step
results in the same conclusions.

5.3.4 Comparison of Heavy Industry and Light Industry Categories
The purpose of this task is to determine if the distributions of the Representative heavy
industrial and Representative light industrial land use categories indicate that these two
data sets may be combined partially or wholly into a single population for stormwater
loading calculations. For comparison purposes, this task was conducted in the
preliminary analysis of the first round data using two different data sets: 1) the original
land use categories assigned to stations in the FSP (‘original’) per Table 4-1 and 2)
using the reclassified heavy industrial categories discussed in Sections 5.3.3 and 5.3.4.
As noted previously, reclassification should only be considered if additional
professional judgment based on site knowledge appears to indicate a Site is truly
misclassified. Once such a determination is made, the subsequent data analysis would
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be made on the reclassified data set only. We would not anticipate conducting a side-
by-side analysis in the future full data analysis.

5.34.1 Method — Distribution Comparison

For this task, both visual and statistical methods will be used to compare the
distributions. The step-wise process for performing this analysis is equivalent to the
methods described above for Section 5.3.3.1. Briefly, the steps are:

1. Use statistical methods (quantile test, Gehan’s, WMW tests) to compare data
distributions between Representative heavy industrial and Representative light
industrial land use categories for each chemical.

2. Use graphical methods (Q-Q plots and box plots) to visually identify potential
divergent distributions between the two land use categories.

3. Apply the decision rule described above in Section 5.3.3.1 to determine if the
data from the two categories can be combined (in whole or part) or should
remain independent (in whole or part) for each chemical.

5.3.4.2 Example Using First Round Data

Results of the preliminary analysis are summarized in Table 5-12 using the original data
classifications, as well as the reclassified data. Data distributions for two chemicals,
total arsenic and benzo(a)pyrene, are illustrated in Figure 5-5 for example. Using the
original classification of the data, total arsenic demonstrated significant statistical
(quantile test) and graphic divergence between the heavy industrial and light industrial
land use category data sets in the upper-tails of their distributions. Alternatively, the
reclassified data did not demonstrate statistical or graphical divergence in the upper-
tails or midrange of the data distributions. Benzo(a)pyrene demonstrated both statistical
and visual divergence in both the reclassified and original data classifications.

Complete results for all chemicals are presented in Appendix A.

Based on the preliminary analysis using the reclassified categories, data from the
Representative heavy industrial and light industrial land use categories are
recommended for further evaluation of possible reclassification as combined (i.e.
heavy/light industrial) locations as follows:

e Total arsenic

e Total and dissolved lead

e PCB-018
e PCB-066
e PCB-194
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Alternatively, using the original classification of the data in the FSP, only one chemical,
total PCB-018, would likely be recommended for combining the two land use
categories. Several chemicals had somewhat ambiguous or conflicting results between
statistical and graphical methods for the original data classification. Generally, the
reclassified data had less ambiguous or conflicting results.

Overall, the results with the reclassified data suggest that for many chemicals there is no
substantial difference between the heavy industrial and light industrial land use
categories. Conversely, when the original classifications are used, there appears to be a
somewhat consistent difference between the two categories (except for one chemical).
Additional analysis of the results would be needed to determine why the inclusion of
some Unique heavy industrial sites into the Representative heavy industrial land use
category would make the Representative heavy industrial overall, more like light
industrial. As noted previously, reclassification should only be considered if additional
professional judgment based on site knowledge appears to indicate a Site is truly
misclassified. Once such a determination is made, the subsequent data analysis would
be made on the reclassified data set only. We would not anticipate conducting a side-
by-side analysis in the future full data analysis.

5.4 DETAILED OUTLIER ANALYSIS

5.4.1 Detailed Outlier Analysis
In this analysis, chemicals will be evaluated for the presence of outliers for each
combination land use category (e.g., Representative heavy industrial category) using
statistical and graphical methods. Next, other stormwater related variables that might
impact data distributions and account for the apparent outliers will be investigated (i.e.,
drainage area, percent impervious surface, antecedent storm conditions, rainfall amount,
percent of hydrograph sampled, and presence of non-stormwater discharges).

The analyses in the previous sections were focused on 1) identifying outlier duplicates
and removing them from the data set as necessary; and 2) determining the land use
categories that each sampling location best fits within. The primary focus of the
detailed outlier analysis in this section is to identify individual sample outliers within
each land use category, and then understand what factors might be contributing to the
presence of those outliers. This information may in turn be useful in determining
whether some sample outliers or groups of sample outliers should be excluded, or
otherwise handled differently, during the loading estimates due to some consistent bias
or inapplicability to the study.

For the preliminary analysis using the first round data, this task was conducted using
two different data sets:
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1. The original land use categories assigned to stations in the FSP as summarized
in Table 4-1 (‘original’)

2. The reclassified land use categories resulting from the analysis discussed in
Section 5.3 (‘reclassified;’ see above)

As noted previously, reclassification should only be considered if additional
professional judgment based on site knowledge appears to indicate a Site is truly
misclassified. Once such a determination is made, the subsequent data analysis would
be made on the reclassified data set only. We would not anticipate conducting a side-
by-side analysis in the future full data analysis.

54.1.1 Methods
In the first step of the analysis, outliers will be identified using the same procedure
described in Section 5.3.2.1. Briefly, this procedure is:

1. GOF tests will be performed for each chemical using ProUCL.

2. Next, graphical methods (Q-Q and box plots) will be used to visually identify
potential outliers.

3. Next, statistical methods (Dixon’s or Rosner’s test) will be used to identify
candidate outliers for each chemical.

4. Finally, a decision rule for evaluating the above analyses will be applied to
identify samples that are outliers from among the candidate outliers.

Both statistical and graphical methods will be used to look for relationships between
outliers and stormwater variables. For statistical methods, classification trees will be
evaluated for chemicals that have sufficient numbers of outliers to perform the analysis.

Classification trees are directed graphs beginning with one node and branching to many.
The top node contains the entire sample. Each remaining node contains a subset of the
sample in the node directly above it. Each node can be thought of as a cluster of
observations that is to be split by further branches in the tree. For quantitative variables
(i.e., stormwater variables), splits are created by determining cut points on a scale. The
cut points are determined by looking at all possible n-1 splits of the observations for
each variable. The split is chosen to minimize the within-cluster sum of squares.
Splitting continues until the resulting nodes no longer contribute to overall prediction
(which includes a cost of complexity, where there is a ‘penalty’ for increasing the
number of parameters in the model tree). The ultimate result of the analysis is to
identify whether and to what degree stormwater variables can accurately split the
observations between outlier and non-outlier groups.

Systat Version 10.2 (Systat Inc.) will be used to perform the classification tree analysis.
A minimum split value of 4 will be required for a node and a least square loss function
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will be requested. Each model calculates a proportional reduction in error (PRE), which
is a measure of the model to accurately classify the observations and is a proportion of
the total variation in the observations (outliers and non-outliers) accounted for by the
stormwater variables. It is interpreted similar to an R* for a regression model.
Professional judgment will be used to categorize the predictive ability of the model
using the stormwater variables. As such, the predictive ability of stormwater variables
to identify outliers will be identified as low (PRE<0.4), moderate (0.4<PRE<(.7), or
high (PRE>0.7).

The second approach will be to use scatterplots of the observations and stormwater
variables to identify apparent relationships between outliers and stormwater variables.
Specifically, both normal and lognormal scatterplots of outliers and non-outliers
identified in the first step of the analysis will be plotted against each stormwater
variable for each chemical. Scatterplots will be reviewed to identify clustering or trends
between outliers and variables.

5.4.1.2 Example Using First Round Data

Results of the outlier analysis are summarized in Table 5-13 and 5-14 for the original
and reclassified data, respectively. Chemicals with less than five observations were not
included in the outlier analysis. Data distributions, Q-Q plots, and box plots are
illustrated in Figure 5-6 for the following two examples: benzo(a)pyrene Unique heavy
industrial (Original Classification) and PCB-194 Representative light industrial
(Original Classification). For benzo(a)pyrene, Rosner’s outlier test and the graphical
evaluations all identified seven potential outliers. For this case, despite the lack of a
valid result for the outlier test, all seven observations were identified as outliers due to
the consistent agreement between statistical and graphical methods. For PCB-194, only
one outlier was identified using Dixon’s outlier test and using visual plots on a
lognormal scale. Three outliers were identified using visual plots on a normal scale.
The original data set fit a lognormal distribution; removing the single outlier resulted in
a normal distribution. Removing the single outlier resulted in a valid result for the
Dixon’s test creating a normal distribution for the remaining samples. Thus, a single
outlier was identified for this data set.

Next, classification trees and scatterplots against the stormwater variables were
constructed for each data set that contained outliers. Table 5-15 contains the
stormwater variable statistics for each site evaluated in the classification trees and
scatterplots. Classification tree analysis was limited to data sets with at least four
outliers identified. An example classification tree and scatterplot for benzo(a)pyrene is
provided in Figure 5-7. For benzo(a)pyrene the variable ‘Drainage,” which is a measure
of site drainage area in acres, can be used to identify potential outliers with a moderate
degree of predictive ability (PRE=0.597). In this example, locations with site drainage
less than 18.3 acres but greater than equal to 8.0 acres are predicted to be outliers. It is
noteworthy that there is no a priori reason to suppose that such an acreage range is
inherently likely to yield outliers and such a pattern likely does not reflect any true
cause and effect. A more reasonable result would be that very large or very small
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drainage areas yield outlier results, but in this example, this does not appear to be the
case.

In the above example classification tree for benzo(a)pyrene, two outliers are not
identified and one non-outlier is incorrectly selected as an outlier. For total PCB-194,
classification tree analysis was not performed due to the limited (n=1) outliers. A
scatterplot matrix of observations with stormwater variables is illustrated in Figure 5-8
for PCB-194. The example classification tree shows that there does not appear to be
any apparent influence of stormwater variables on the single outlier, noting that it is
difficult to distinguish any patterns when there is only one outlier to evaluate.
Appendix A includes complete classification trees and scatterplot matrices for other
chemicals and land use categories with greater than four outliers.

A summary of classification tree analysis for samples with greater than four outliers is
provided in Table 5-16. Generally, relationships between an observation’s status as an
outlier and stormwater variables was weak to moderate. The variables and their
influence on outliers did not demonstrate any apparent consistency between chemicals,
location types, or land uses. Scatterplots of observations and stormwater variables did
not reveal any apparent trends or discriminate between outliers and non-outliers in the
current analysis.

Overall, these preliminary results indicate that it will be difficult to discern any
consistent causes for stormwater outliers. Based on these results, we would not
recommend the removal of any sample outliers based on some underlying observable
likely cause. Thus, hypotheses such as, “small drainage areas generally yield unusual
data” are unlikely to be identifiable using even fairly robust statistical analyses. This
may be due to the overall inherent variability present in stormwater sampling results
coupled with the power of the sample sizes available in this data set. Consequently, it
also appears unlikely that, during the full analysis, we would recommend removal of
any particular sample outliers from the overall data sets unless a more clear relationship
between an outliers or outliers and underlying potential causes would be exhibited.

5.5 SUMMARY OF PRELIMINARY ANALYSIS AND
RECOMMENDATIONS FOR FUTURE DATA ANALYSIS

Table 5-17 summarizes the results of the preliminary data analysis using the first round
data showing the progression of sample numbers within each land use category for each
step of the data analyses discussed in Sections 5.2 through 5.4. The table is easiest read
by looking at a particular sampling location. For each of the steps of the analysis
process (i.e., raw data, reclassified data, etc), the samples included in each land use
category are shown.

As shown by the totals, for most chemicals a large number of samples were identified
that could be moved from the Unique category to the Representative category. In
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addition, the removal of individual sample outliers diminished the total data sets in each
category by between zero and eleven depending on the chemical. However, as noted
previously, given that a clear cause for these individual sample outliers could not be
established, we do not recommend duplicating this final outlier removal step in the
future full analysis.

In general, the methods used in the analysis of the first round stormwater data set
provide a robust and logical assessment. The primary source of uncertainty and
limitation on the more quantitative statistical analyses was due to the limited number of
samples for some chemicals and land use categories. In general, at least eight to ten
observations should be available for the statistical analysis performed above.

The use of Dixon’s and Rosner’s test for outliers is generally acceptable, but only for
data sets where the data distribution of the remaining data set is normally distributed. In
most cases in the current analysis, that was not the case. Fortunately, visual
observations tended to support the results of these tests, and widely differing
conclusions on the number of outliers between visual and statistical tests was
infrequent. However, more robust outlier tests that do not require the normality
assumption of Dixon’s and Rosner’s tests may reduce uncertainty in the selection of
outliers. More robust techniques are not available in ProUCL and would require an
additional level of technical effort.

For the detailed outlier analysis, association of outliers with stormwater variables will
be limited when there are fewer than approximately 10 outliers and less than
approximately 30 observations total. In addition, for some stormwater variables the
data set is not complete (i.c., baseflow). (Note base flow data were not available for the
Port of Portland sites.) For cases where there are missing data, these cases are generally
excluded from classification tree analysis, reducing the number of available cases to
include in the analysis. For variables where the data is incomplete or does not meet a
threshold for completeness, they should be considered for exclusion from outlier
analysis. Additional work could be conducted to fill in some of the missing information
for some stormwater variables. For example, baseflow data could be obtained for the
Port of Portland locations. However, given the above observations about needed
sample sizes and the limited findings of any relationships in the preliminary analysis, it
is unlikely that filling in these variable data gaps would have a large impact on the
findings. Consequently, we do not recommend extensive effort to fill in these
stormwater variable data gaps.

5.6 NON-DETECT HANDLING

The method for non-detect handling involves evaluating the proportion of non-detects
and then adjusting the non-detect data. These two steps are described in Sections 5.6.1
and 5.6.2.
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It should be noted that although some of the previous preliminary analyses included a
side-by-side analysis of the original and reclassified data sets, the non-detect
preliminary analysis presented in this section presents an example evaluation of non-
detects based on the reclassified data set. Similarly, although our recommendation
above is to generally not exclude individual sample outliers (given that a cause for such
outliers was not readily established), the example non-detect analysis in this section is
conducted on the reclassified data with outliers removed.

5.6.1 Evaluate Proportion of Non-Detects

5.6.1.1 Method

Treatment of non-detect values will be based on sample size and the ratio of non-detects
to detected values for each data group. The percentage of data points coming from non-
detects, and the treatment of those non-detects, will always be clearly reported in all
steps of the loading analysis.

The following rules were established by the Stormwater Technical Team for processing
of non-detect data:

¢ Eliminate non-detect data values that are greater than two times the
target detection limit for each analyte

e For all data sets with ngeected > 8, substitute non-detect values with
extrapolated valued determined by robust regression on order
statistics (ROS) using ProUCL

e For all data sets with ngeected < 8, substitute non-detect values with
one-half the detection limit reported in the database

Total and dissolved stormwater sample data collected during the first round of sampling
2007 were evaluated for acenaphthene, arsenic, benzo(a)pyrene, lead, PCB-018, PCB-
066, PCB-076, PCB-106, PCB-118, PCB-153, and PCB-194. TOC and TSS data were
also evaluated. Data for each analyte were grouped according to the following land use
categories: Representative heavy industrial, Unique heavy industrial, light industrial,
heavy industrial/light industrial combined, open space, and residential. Note that
although the multiple land use sites were not part of the reclassification and outlier
analysis conducted in Sections 5.1 through 5.5 because they will not be directly used in
loading estimate development, for this non-detect analysis, these sites were included.

The non-detect data evaluation was conducted on the final data set produced through
the evaluation in Sections 5.1 through 5.5, which is the data set with duplicate outliers
removed; reclassified across Unique heavy industrial, Representative heavy industrial,
and Representative light industrial; and with sample outliers removed. Although a side-
by-side analysis using the original classifications and the reclassified data was
conducted in Sections 5.4 and 5.5, a non-detect evaluation for the original
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classifications was not conducted. This is because the primary purpose of the non-
detect analysis was to provide an example of how non-detects would be handled once
all other data processing is completed.

5.6.1.2 Example Using First Round Data

An initial data summary table was developed to summarize the percentage of non-
detects for each chemical and land use category (Table 5-18) prior to non-detect
processing (i.e., removal of high non-detects and ROS or one half detection limit
substitution). This table was developed using a simple pivot table and mathematical
formulas in MS Excel and contains sample counts and frequency of detection
information for each chemical, organized by land use type following the
reclassifications determined in the previous sections.

5.6.2 Adjustments for Non-Detect Data

5.6.2.1 Methods

Non-detect data values greater than two times the target detection limit for each analyte
will be removed from the data set. Target detection limits will be taken from the FSP,
Table 2-6b (Anchor and Integral 2007a), which are presented in Table 5-19. Non-detect
data values will be compared to the target detection limits using a simple mathematical
formula in MS Excel (example shown in Table 5-20).

Following removal of high non-detect values, a second data summary table will be
developed to summarize the percentage of non-detects for each chemical and land use
type (example shown in Table 5-21). For each analyte/land use type data set that
contains non-detect values, the table will describe the proposed treatment of non-detect
values based on frequency of detection:

e For all data sets with ngetected > 8, substitute non-detect values with
extrapolated values determined by robust ROS using ProUCL

o For all data sets with Ngegected < 8, substituted non-detect values with
one-half the detection limit reported in the database.

For data sets that will receive ROS substitution, the complete (detected and non-
detected) data sets will be imported into the ProUCL 4.0 statistical software package.
The lognormal ROS substitution approach will be applied in ProUCL. This
automatically generates extrapolated non-detect values based on an assumption that the
non-detect values follow a lognormal distribution. (Note such an assumption is
generally born out by examinations of the distributions in Sections 5.4 and 5.5.
ProUCL automatically produces a new data set with detected values at their original
concentration and new ROS extrapolated values for non-detect data.
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5.6.2.2 Example Using First Round Data

A total of 56 non-detect values were flagged and removed from the data set for being
greater than two times the detection limit, as summarized in Table 5-20. This is a
relatively high number of sample points lost due to this rule. Consequently, it is
recommended that for the future full analysis, an exploratory analysis will be conducted
on the sensitivity of loading parameters to the treatment of non-detects so as to
understand the degree to which non-detects influence loading estimates.

As shown on Table 5-21, based on sample size, two data sets were identified for ROS
substitution for non-detects: total acenaphthene and total benzo(a)pyrene for the
Representative heavy industrial land use type. Four data sets were identified for non-
detect substitution with one half the detection limit: total acenaphthene and total
benzo(a)pyrene for the open space and residential land use types. No other data sets
contained non-detect values.

The final set of stormwater data following this example data analysis is included in
Appendix A. In this table, all outliers and non-detect values greater than two times the
target detection limit are excluded. Additionally, ROS and one half detection limit
substitution for non-detect values has been applied in the appropriate cases. Table 5-22
summarizes sample counts and concentration ranges for the final data set. A data
summary for all stormwater parameters is included in Table 5-23.

5.7 DEVELOPMENT OF SUMMARY STATISTICS

Once the data have been analyzed as described in Sections 5.1 through 5.6, a set of
summary statistics will be developed for each chemical and each land use. A full range
of potentially useful summary statistics will be produced such that evaluations of
various types of loading estimate scenarios can be supported. Before any summary
statistics are generated, the processed data will be tested for normality/log normality
using tests previously described. Based on the data distributions appropriate central
tendency estimates (e.g., mean, median) will be calculated, as well as confidence limits
on those central tendencies (e.g., 5t percentile Lower Confidence Limits [LCL] and 95t
percentile Upper Confidence Limits [UCL] on the mean). In general, to simplify
reproducibility, ProUCL will be used to generate all desired summary statistics for each
data set. Further, to support sensitivity analyses that may be conducted using loading
estimates, the tails of the chemical concentration distributions will also be summarized
(e.g., 95™ percentile Upper Prediction Limits [UPL] and 5™ percentile Lower Prediction
Limits [LPL]).

5.8 FLOW VOLUME METHOD

Flow volumes will be calculated by the City of Portland Bureau of Environmental
Services using the GRID model.
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5.8.1 Description of GRID model
The GRID model (City of Portland 2006) is a GIS-based reconnaissance-level pollutant
model developed by the City of Portland Bureau of Environmental Services to calculate
stormwater runoff volumes and TSS loading rates. The GRID model will be used as a
part of this stormwater loading calculations effort to provide flow volumes only.

Data compiled for each 100-foot by 100-foot grid includes precipitation, pervious/
impervious area, and zoning area (or land use). A map showing pervious/impervious
area and land use is included in Appendix C. With these data, runoff volumes for
various land use types are calculated using a series of equations known as the “Simple
Method” developed by Schueler (1987).

The runoff volume calculation within the Simple Method is determined from:
R=P *Pj*Rv
Where:
R = Annual runoff per unit area (cm/month)
P = Annual rainfall (cm)
Pj = Fraction of monthly rainfall events that produce runoff (usually 0.9)
Rv = Runoff coefficient (unitless).

R will then be converted to units of volume/month (e.g., L/month) based on the depth
(cm) of runoff times the area in (e.g., cm?) in question.

5.8.2 Period for Analysis and Calibration/Validation Period
Five “typical” flow years (all starting September 1 of the year noted and ending August
31 of the following year) will be calculated using the GRID model. These years were
selected to match the years planned to be run using the Hybrid Model during the RI/FS
process (Anchor et al. 2007):

e 5™ percentile Flow Year 2000 — mean flow 454 cubic meters per
second (m*/sec)

e 25" percentile Flow Year 1990 — mean flow 801 m’/sec
e 50" Percentile Flow Year 2002 — mean flow 863 m’/sec
e 75" Percentile Flow Year 2005 - mean flow 1,099 m*/sec

e 95" Percentile Flow Year 1996 — mean flow 1,522 m®/sec

Additionally, two flow periods will be used for calibration and validation:
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e September 1, 2004 through January 31, 2006 (17 months)
e September 1, 2006 through January 31, 2008 (17 months)

5.8.3 Monthly Flow Volumes
Volumes will be calculated on a monthly basis, because this is the smallest unit of time
expected to require differentiation of loads for input to the Hybrid Model. It was
generally chosen so seasonal variations in stormwater loads can be accounted for in the
model, for example, where little if any stormwater loading would be expected in the
summer months.

Monthly flow volumes will be calculated for each of the 5 years and the
calibration/validation periods listed above in order to account for seasonal variations in
stormwater flow. This means that 94 different months of stormwater volumes will be
calculated.

Monthly flow volumes will be calculated by the City of Portland BES using the GRID
model and provided by land use type and unique industrial site for each cell of the
Hybrid Model as shown in Figure 4-2. Since it has not yet been determined which sites
will be treated as Unique sites for stormwater loading purposes, volumes will be
calculated for all individual industrial sites and basins. Once a site is determined to be a
Unique site during the final data analysis, its flow volume can easily be subtracted from
the general land use flow volume. Further discussion of calculations of flows is
included in Appendix C.

The flow volumes to be calculated for each month using the GRID model are
summarized in an example in Table 5-24.

5.9 LOAD CALCULATION

5.9.1 Monthly Loads
Monthly loads for each of the five precipitation years and the calibration/validation
periods will be calculated by multiplying monthly flow volumes output from the GRID
model by the selected statistical summary of chemical concentrations for each site or
land use as discussed in Section 4.3.1. Loads will be calculated for each Hybrid Model
shoreline cell based on the GRID model determined watersheds draining to the
corresponding segment of shoreline. These values can then be input directly into the
Hybrid Model for each shoreline cell. The monthly loads, likely summed over the
entire Site on an annual basis, will also be used in the RI source, fate, and loading
empirical analysis.
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5.9.2 Load Scenarios
The range summary statistics summarized in Section 5.7 will be generated for each land
use (or unique site) and each chemical. These values will be used to calculate separate
loading “scenarios” for each chemical. The exact application of the loading scenarios
has not been determined and will be part of the Hybrid Modeling exercises to support
the various purposes in Section 2.2. Examples might include assessing recontamination
assuming no new upland source controls are implemented. In this case, loading
estimates based on the 95" UCL concentrations might be appropriate. Similarly, a
recontamination scenario might evaluate a 50 percent reduction in source loads due to
various DEQ and other source control programs. In this case, 50 percent of the 95™
UCL concentrations might be used.
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6.0 Sediment Trap-Based Loads

6.1

This section details the method for evaluating sediment trap data and using the data to
calculate stormwater loads to the Site. A preliminary data analysis is not included as an
example because sediment trap data are not yet available. The final data analysis using
the methods presented in this section will be completed after all stormwater data have
been validated and will be presented in a separate report.

TSS/TOC DATA

TSS data will be used to convert chemical concentrations measured in sediment to
chemical loads to the Site as summarized in Section 4.3. TOC data will be used to
normalize the sediment chemical concentration data and loads will be calculated using
both TOC normalized and non-normalized data.

6.1.1 Data Sources

6.1.1.1 Use of TSS data from Stormwater Composite Samples

TSS measurements from the composite stormwater sampling conducted as part of the
FSP and FSP Addendum sampling effort will be used. In most cases, sediment traps
were installed at the same locations that stormwater samples were collected. Two
exceptions to this are WR-4 Sulzer and the GE Decommissioning Facility, where there
was no feasible location to install sediment traps.

For the most part, sediment traps were installed over the same sampling period as
stormwater samples. However, in cases where sufficient stormwater samples were
collected during the first round of sampling to meet FSP requirements, only sediment
traps were installed for the second round of sampling and no composite stormwater
samples were collected.

This necessarily means that there are some instances when the collection period for TSS
data in stormwater does not completely match the collection period for sediment trap
data. However, during conversations with the Stormwater Technical Team, it was
decided that in cases where there was no stormwater TSS data collected during the
second round of stormwater sampling, data from the first round of stormwater sampling
will be used.

6.1.1.2 Comparison to Other Station/Site Data

TSS data available from studies other than the LWG stormwater composite sampling
will be used only as a comparison to understand how typical or unusual study data may
be. Two primary sources of additional TSS data are expected to be examined:
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e TSS data collected at the same locations as the LWG sampling program for
other purposes, such as DEQ source control evaluations.

e TSS data collected as part of the ACWA report that evaluated MS4 data in
Oregon (Woodward Clyde 1997)

In each case the distributions and ranges of TSS data from these other sources will be
compared to the LWG program TSS data. Site-specific data will be compared on a
station-specific basis. General land use TSS data from the MS4 program will be
compared to the distributions of TSS data available from similar pooled land use types
based on the analysis of TSS carried out in Section 5. Where sufficient data exist,
statistical comparative tests may be conducted and/or simple visual distribution
comparisons similar to those in Section 5 will be conducted. Where LWG program
TSS sample points appear to be substantial outliers as compared to other information,
these sample points may be removed from the data set and/or the statistic on the data set
used may account for the presence of the outlier. For example, if there are three
samples and one is a high outlier, a median value rather than a mean value on the TSS
data may be simply selected to minimize the impact of the high outlier.

6.1.2 TSS/TOC Summary Statistics
TSS/TOC data evaluated through the process in Section 5 will be used to generate
similar summary statistics for sediment traps. These statistics will be by land use and
for unique sites. Again, various TSS/TOC values may be used to represent various
types of loading scenarios. Thus, a 95" UCL TSS may be used to represent a current
source input situation, assuming no additional source controls are in place.

6.2 SEDIMENT TRAP DATA

Sediment trap data will be pooled by land use category listed in Table 4-1 and an outlier
analysis by category/chemical similar to that described in Section 5.4 will be performed.
In general there will be much fewer sediment trap data points than are available for
stormwater. Consequently, most of the evaluations of sediment trap data will be confined
to visual analyses of sediment trap distributions and identification of potential outliers
based on professional judgment. In general, there will be a high bias toward including
outliers in the analysis for two reasons. First, removal of a single data point will greatly
diminish the available data set for each land use type. Second, sediment traps are intended
to integrate stormwater concentrations over time and should be less susceptible to inherent
variability in stormwater concentrations. Consequently, any potential outlier result is more
likely to represent a reasonable range of conditions within that type of land use. Also, for
unique sites, there is only one data point per location. Consequently, this value will be
used almost regardless of the chemical concentrations present in the sample.
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Normality/log normality will be tested for each land use pooled data set prior to
calculating summary statistics. Similar to the discussion for stormwater in Section 5, a
range of statistics will be calculated for each chemical within each land use category.
These will be used to support various loading scenarios as noted in Section 5.

6.3 FLOW VOLUME METHODS

Flow volumes will be calculated and used for sediment trap loading estimates as
described in Section 5.8.

6.4 LOAD CALCULATION

Sediment loading to the Site will be calculating using two different methods. The first
method will use TSS data, while the second method will use TOC normalized data. The
calculation based on both TSS and TOC approaches is summarized in Section 4.3.2. In
each case, the chemical concentration in the sediment trap (either bulk sediment or on
an OC-basis) is multiplied by either the TSS or TOC concentration in water, which is
multiplied by the monthly flow volume. In either approach, the loads will be calculated
based on a sediment trap chemical concentration statistic and TSS/TOC statistic that
represents the pooled data sets (both chemical concentrations and TSS/TOC) for that
land use. (Or in the case of unique sites, the single chemical concentration from that
location and some statistic on the relatively small number of TSS/TOC values for that
unique site.)

In this calculation it is important to recognize that statistics used for the chemical
concentration as well as the TSS/TOC should be selected on a consistent basis. Thus, if
the 95" percentile UCL is used for chemical concentration, a similar statistic should be
used for the TSS/TOC concentration. Also, care should be taken when using extreme
values from either distribution because of the multiplicative effect in the loading
equation. Thus, taking a maximum TSS concentration and a maximum chemical
concentration from a land use category data set may represent a situation that is very
unlikely to occur, particularly given that these two maximums are unlikely to occur at
the same sampling location. For this reason, the calculation of loads from sediment
traps should be biased toward more central tendency estimates and use of combined 95™
percentile UPL values (or similar) for chemical and TSS/TOC values should be
avoided.
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7.0 Calculation Comparisons

7.1

The stormwater sampling program provides for two different ways to compare
stormwater loading results: comparison of extrapolated loads to measured loads and
comparison of stormwater loading concentrations to sediment trap loading calculations.

As discussed in Section 4.3, this report includes methods for calculating stormwater
loads using both whole water chemistry samples (stormwater samples) and suspended
sediment chemistry samples (sediment trap samples).

COMPARISON EXTRAPOLATED TO MEASURED LOADS

As discussed previously in Section 4.2.3, there are three basins that will be used as an
independent verification of extrapolated loads to calibrate the extrapolated load methods
and determine uncertainties in the overall approach. These basins include:

e OF-18 is an estimated 410-acre basin containing industrial,
residential, open space and major transportation (Hwy 30) land use.

e (OF-19 is a 492-acre basin containing industrial, open space, heavy
transportation land use.

e Yeon Mixed Use is an 18-acre sub-basin that drains to the river at
OF-18. This basin includes 4.6 acres of major transportation
(highway) land use and 13 acres of industrial land use

Extrapolated loads for each of these basins will be calculated using generalized
stormwater loading criteria for each land use developed from the stormwater data. For
example, the stormwater loading for one month in the Yeon Mixed Use basin could be
calculated in two ways:

e Stormwater loading using measured concentrations:

Lyeon Mixed Use = Cw X Vimonth

Where:
L = Load (pg/month)

Cyw = Measured concentration (pg/L) for Yeon Mixed Use

Vionth = Volume of discharge from land use or site over a month
e Stormwater loading using extrapolated data

LYeon Mixed Use— (CW X Vmonth)heavy industrial +(CW X Vmonth)industrial land use
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Where:
L = Load (pg/month)

Cy = Concentration (pg/L) for particular land use
Vinonth = Volume of discharge from land use over a month

If the use of representative land use data to calculate loads for unsampled similar areas
is valid, theoretically, the extrapolated loads and measured loads should be similar. The
extent to which these two values differ is a measure of many potential variables and
assumptions that occur in these calculations. As such, it will not be possible based on
this evaluation to pinpoint the source of any differences observed. However, it does
provide an overall measure of the level of uncertainty associated with the approach.
This in turn will have bearing on the range of statistical values that should be used in
the loading calculations. For example, if the two methods (calculated consistently)
result in load estimates that vary by 100 percent, then any loading estimate used in the
Hybrid Model or in the RI evaluations should be varied by at least that amount to
understand the uncertainties within a particular assessed scenario. Thus, a
recontamination modeling scenario intended to mimic current source conditions should
probably be varied plus or minus 100 percent to determine how it impacts
recontamination conclusions regarding current sources.

7.2 COMPARISON OF STORMWATER CONCENTRATIONS TO
SEDIMENT TRAP CONCENTRATIONS

Similar to the comparison noted in the previous section, stormwater based loads can be
compared to sediment trap loads for the same land use or location. However, unlike the
above comparison, it would not be expected that stormwater and sediment trap results
would be the same because each method has some intrinsic measurement artifacts that
will lead to varying load estimates. Comparisons between results of one sediment trap
and another are inherently uncertain given that the flow regime and trap configuration is
different at each outfall. There is similar uncertainty in the collection of stormwater
samples as the collection methodology can affect the TSS component on the sample.

Another reason for expected variation between loads from the two measurements is that
total (unfiltered) stormwater concentrations include both dissolved and particulate
concentrations. Conversely, sediment trap concentrations represent chemicals
associated with particulates in stormwater. This divergence between loads estimated
the two ways would be expected to be greater for less hydrophobic chemicals such as
metals. Consequently, for metals data, stormwater loads will be calculated using both
dissolved and total metals measurements. In addition, the total concentrations minus
dissolved concentrations will be used to estimate the particulate metal load indicated by
the stormwater data. The calculated particulate load in stormwater will be compared to
the sediment trap loads to see if they are similar. Additionally, sediment trap loads will
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be compared to the total composite water loads. In this comparison, the sediment trap
loads would be expected to be lower than total composite water loads if all other
measurement variables in the study are inconsequential (an unlikely but useful
assumption for the purposes of the comparison). To the extent that particulate loads in
stormwater and sediment traps differ, or for example, sediment trap loads are higher
than total stormwater loads, this will be used as 1) indicators of study uncertainty and 2)
to help determine what other measurement variables may be contributing to these
unexpected results.

Note that dissolved stormwater composite data are not available for organic compounds.
Consequently, the above data analysis will not be conducted for these organic
compounds. However, the grab stormwater data include filtered and unfiltered
concentrations for all the study organic compounds for one grab event at select sites.
These limited grab data will be reviewed to determine whether there are indications that
other organic compounds have a substantial dissolved component, and this will help
further gauge the uncertainty associated with sediment trap loading estimates (which
focus on particulate loads) for these compounds.

Per the SSR, by using two approaches, the advantages and disadvantages of each
method can be better understood and the two loading estimates compared to provide a
better overall sense of the potential range of chemical loads. The SSR discusses these
advantages and disadvantages in detail, and a comparison to the two types of loading
estimate may highlight which of these are most important.

However, it is not expected that differences between the two methods will be used to
“reject” the use of one type of loading estimate. Rather, an evaluation similar to the
extrapolated and measured loads above will be used, where any loading scenario
evaluated will be varied over the range of uncertainty indicated by the differences
between stormwater and sediment trap based loads.
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8.0 Schedule for Review and Implementation

This report will be submitted to EPA for review in May of 2008 and approval by early June
2008 in time for the expected database lockdown completion on June 1, 2008. If needed, EPA
and the Stormwater Technical Team will meet in early June to discuss the methods presented in
this report and potential EPA comments on this report. Through this discussion, it is hoped that
a general agreement between EPA and LWG on any variations on the approach in this report
can be determined.

Once the database lockdown is completed, assuming it happens as scheduled on June 1, the
entire data set will be combined and analyzed in accordance with the methods presented in this
report or as agreed to in discussions with EPA. GRID model volume calculations and chemical
concentration data processing will occur simultaneously in June. Loading calculations from the
volumes and concentration data will take place approximately in July. Hybrid Modeling and
RI evaluations will then proceed approximately in August.

The final loading calculations and data analysis using the methods presented in this report will
be presented in the RI Report in an appendix supporting the source, fate, and transport analysis.
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Table 3-1. Analytes Measured from Stormwater Samples*
Diss. Organo-
DOC Metals chlorine
Outfall(s) Facility or Location Land Use TSS TOC | (filtered) | Total Metals | (filtered) | PAHs | Phthalates [PCB Congeners| Herbicides | Pesticides
Unique Industrial Locations (11)
WR-22 OSM Heavy Industrial X X X X X X X X X
WR-123 Schnitzer International Slip Heavy Industrial X X X X X X X X X
WR-384 Schnitzer - Riverside Heavy Industrial X X X X X X X X
WR-107 GASCO Heavy Industrial X X X X X X X X
WR-96 Arkema Heavy Industrial X X X X X X X X X X
WR-14 Chevron - Transportation Heavy Industrial X X X X X X X X
WR-161 Portland Shipyard Heavy Industrial X X X X X X X X X
WR-4 Sulzer Pump Heavy Industrial X X X X X X X X
WR-145/142 Gunderson Heavy Industrial X X X X X X X X X
WR-147 Gunderson (former Schnitzer) Heavy Industrial X X X X X X X X X
Drains to OF-17 GE Decommissioning Heavy Industrial X X X X X X X X
WR-183/Basin R Terminal 4 - Slip 1 Heavy Industrial X X X X X X X X X
WR-181/Basin Q" Terminal 4 - Slip 1 Heavy Industrial X X X X X X X X X
WR-177/Basin M'* Terminal 4 - Slip 1 Heavy Industrial X X X X X X X X X
WR-20/Basin L' Terminal 4 - Wheeler Bay Heavy Industrial X X X X X X X X X
Land Use Locations (12
WR-67 Siltronic Heavy Industrial X X X X X X X X
OF-22B City - Doane Lake Industrial Area Heavy Industrial® X X X X X X X X X
OF-22 City - Willbridge Industrial Area Heavy Industrial X X X X X X X X
OF-16 City - Heavy Industrial Heavy Industrial X X X X X X X X
WR-218 UPRR Albina Heavy Industrial X X X X X X X X
OF-M1, above Devine [City - Mocks Bottom Industrial Area Light Industrial X X X X X X X X
OF-M2 City - Mocks Bottom Industrial Area Light Industrial X X X X X X X X X
OF-52C/Basin T'" City - Terminal 4 Industrial Area Light Industrial X X X X X X X X X
WR-169/Basin D"* Terminal 4 (Toyota) Light Industrial X X X X X X X X
Hwy 30 "A" Hwy 30 Major Transportation X X X X X X X X
Hwy 30 "B Hwy 30 Major Transportation X X X X X X X X
St. Johns Bridge Highway drainage Major Transportation3 X X X X X X X X X
OF-22C City - Forest Park Area Open Space (Forest Park) X X X X X X X X X
OF-49 City - St. Johns Area Residential X X X X X X X X X
OF-53" City - Residential above Terminal 4 Residential X X X X X X X X X
Multiple Land Use Locations (3)
OF-18 City - Multiple Land Uses Open Space/Heavy Industrial X X X X X X X X X
OF-19 City - Multiple Land Uses Open Space/Heavy Industrial X X X X X X X X
Major Transportation/Light
Yeon Mixed Use * City - Multiple Land Uses Industrial X X X X X X X X
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Notes:

*An X means that the analyte was measured at least once during the stormwater sampling period, and in most cases three or more times. For more
specific information on number of samples collected at each sample location, see the FSR.
1 - The runoff sampled at this location drains to the sanitary sewer overflow bypass tunnel constructed in 2006 and no longer drains to the river.

2 - The runoff from this site is assumed to be a unique site for pesticides as discussed with the Stormwater Technical Team.

3 - This site was originally planned to be a site representative of heavy transportation. However, preliminary observations by the stormwater technical
team have discussed changing this site to a unique site due to the fact that the bridge was painted recently

4 - This site was originally intended to measure Hwy 30 runoff only, however, as discussed in the FSR, the sampling equipment was installed a
location where additional drainage from NW 35th was sampled. In order to avoid confusion, this site has been renamed.

T4- Sampled as part of the Port of Portland Terminal 4 Recontamination Study.
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Table 3-2. Analytes Measured from Sediment Traps with Detection Limit Factors.*

Organo-
PCB Percent chlorine PAHSs and
Outfall(s) Facility or Location Land Use Congeners | TOC Solids Pesticides Phthalates | Metals | Herbicides
Unique Industrial Locations (11)
WR-22 OSM Heavy Industrial 1 1 1 1 1 1 1.3
WR-123 Schnitzer International Slip Heavy Industrial 1 1 1 1 1 1 1
WR-384 Schnitzer - Riverside Heavy Industrial 1 1 1 1 1 1 1
WR-107 GASCO Heavy Industrial 1 1 1 1 1 1 1
WR-96 Arkema Heavy Industrial No Measurable Sediment Collected
WR-14 Chevron - Transportation Heavy Industrial 1 1 1 1 1 1 1
WR-161 Portland Shipyard Heavy Industrial 1 1 1 1 1 1 14
WR-4 Sulzer Pump Heavy Industrial No Sediment Traps Installed
WR-145/142 Gunderson Heavy Industrial 1.1 1 1
WR-147 Gunderson (former Schnitzer) Heavy Industrial 1 1 1 1 2
Drains to OF-17 GE Decommissioning Heavy Industrial No Sediment Traps Installed
WR-183/Basin R Terminal 4 - Slip 1 Heavy Industrial 1 |
WR-181/Basin Q" Terminal 4 - Slip 1 Heavy Industrial No Sediment Traps Installed
WR-177/BasinM'*  [Terminal 4 - Slip 1 Heavy Industrial 1 1 1 1 1 1
WR-20/Basin L"* Terminal 4 - Wheeler Bay Heavy Industrial 1 1 1 1 1 1
Land Use Locations (12
WR-67 Siltronic Heavy Industrial 1 1 1 4.8
OF-22B City - Doane Lake Industrial Area Heavy Industrial® 1.5 1 1 1 15 1
OF-22 City - Willbridge Industrial Area Heavy Industrial 1.3 1 1
OF-16 City - Heavy Industrial Heavy Industrial 1 1 1 1 1.2
WR-218 UPRR Albina Heavy Industrial 1 1 1 1 1 1 1
OF-M1, above Devine |City - Mocks Bottom Industrial Area Light Industrial 1 1 1 1 1.6
OF-M2 City - Mocks Bottom Industrial Area Light Industrial 1 1 1 1 1.6
OF-52C/Basin T' " City - Terminal 4 Industrial Area Light Industrial 1 1 1 1 1 1
WR-169/Basin D"* Terminal 4 (Toyota) Light Industrial 1 1 1 1 (PAHsonly)| 1
Hwy 30 "A" Hwy 30 Major Transportation 1.4 1 1
Hwy 30 "B Hwy 30 Major Transportation 1 1 1 1 1 1 1
St. Johns Bridge Highway drainage Major Transportation3 1 1 1 1 2.4
OF-22C City - Forest Park Area Open Space (Forest Park) 1 1 1 1 1 1 1
OF-49 City - St. Johns Area Residential 1 1 1 1 1.8 1
OF-53" City - Residential above Terminal 4 Residential 1 1 1 1 1 1
Multiple Land Use Locations (3)
OF-18 City - Multiple Land Uses Open Space/Heavy Industrial 1 1 1 1 1 1 1
OF-19 City - Multiple Land Uses Open Space/Heavy Industrial 1 1 1 1 1 1 1
Major Transportation/Heavy
Yeon Mixed Use * City - Multiple Land Uses Industrial 1.8 1 1
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Notes:

*Detection limit factor shows how the target detection limit (DL) will be exceeded with the sample mass remaining. A factor of 1 means the target detection limit will be achieved. A factor of 2 means the actual DL
will be two times higher than the target DL. Detection Limits are estimated since results of laboratory analysis have not been received.

1 - The runoff sampled at this location drains to the sanitary sewer overflow bypass tunnel constructed in 2006 and no long drains to the river.

2 - The runoff from this site is assumed to be a unique site for pesticides as discussed with the Stormwater Technical Team.

3 - This site was originally planned to be a site representative of heavy transportation. However, preliminary observations by the stormwater technical team have discussed changing this site to a unique site due to
the fact that the bridge was painted recently.

4 - This site was originally intended to measure Hwy 30 runoff only, however, as discussed in the FSR, the sampling equipment was installed a location where additional drainage from NW 35th was sampled. In
order to aviod confusion, this site has been ren

T4- Sampled as part of the Port of Portland Terminal 4 Recontamination Study.
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Table 4-1. Stormwater and Sediment Trap Sampling Locations.

Industrial or Land Use

Outfall(s) Facility or Location River Mile Land Use Activities
Unique Industrial Locations (11)
WR-22 OSM 2.1 Heavy Industrial Steel manufacturing
WR-123 Schnitzer International Slip 3.7 Heavy Industrial Metals
WR-384 Schnitzer - Riverside 4 Heavy Industrial Metals
WR-107 GASCO 6.4 Heavy Industrial MGP
WR-96 Arkema 7.3 Heavy Industrial Chemical manufacturing
WR-14 Chevron - Transportation 7.7 Heavy Industrial Bulk Fuel
WR-161 Portland Shipyard 8.2 Heavy Industrial Ship maintenance and repair
WR-4 Sulzer Pump 10.4 Heavy Industrial Manufacturing

Barge and railroad car

WR-145/142 Gunderson 8.9 Heavy Industrial manufacturing
WR-147 Gunderson (former Schnitzer) 9 Heavy Industrial Metals handling
Drains to OF-17 GE Decommissioning 9.7 Heavy Industrial Transformer decommissioning
WR-183/Basin R™  |Terminal 4 - Slip 1 4.3 Heavy Industrial Grains storage/transport
WR-181/Basin Q™ Terminal 4 - Slip 1 4.3 Heavy Industrial Vacant/former grain storage
WR-177/Basin M™* Terminal 4 - Slip 1 4.3 Heavy Industrial Car parking/liquid bulk storage
WR-20/Basin L™ Terminal 4 - Wheeler Bay 4.5 Heavy Industrial Kinder Morgan bulk storage
Land Use Locations (12)
WR-67 Siltronic 6.6 Heavy Industrial Silicon wafer manufacturing
OF-22B City - Doane Lake Industrial Area 6.9 Heavy Industrial® Chemical manufacturing
OF-22 City - Willbridge Industrial Area 7.7 Heavy Industrial Petroleum/Forest Park drainage
OF-16 City - Heavy Industrial 9.7 Heavy Industrial Mixed industrial/highway
WR-218 UPRR Albina 10 Heavy Industrial Railyard
OF-M1, above Devine |City - Mocks Bottom Industrial Area Lagoon Light Industrial Various light industrial uses
OF-M2 City - Mocks Bottom Industrial Area Lagoon Light Industrial Trucking and distribution
OF-52C/Basin T™ City - Terminal 4 Industrial Area 4.3 Light Industrial Mixed industrial
WR-169/Basin D™ Terminal 4 (Toyota) 4.7 Light Industrial Vacant/former petroleum storage
Hwy 30 "A" Hwy 30 9.7 Major Transportation Highways
Hwy 30 "B" Hwy 30 n/a* Major Transportation Highways
St. Johns Bridge Highway drainage 5.8 Major Transportation® Highways
OF-22C City - Forest Park Area 6.9 Open Space (Forest Park) Forest land
OF-49 City - St. Johns Area 6.5 Residential Local traffic/residential
OF-53™ City - Residential above Terminal 4 51 Residential Local traffic/residential
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Table 4-1. Stormwater and Sediment Trap Sampling Locations.
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Industrial or Land Use

Outfall(s) Facility or L ocation River Mile Land Use Activities
Multiple Land Use Locations (3)
OF-18 City - Multiple Land Uses 9.7 Open Space/Heavy Industrial Also includes highway
OF-19 City - Multiple Land Uses 8.4 Open Space/Heavy Industrial Also includes highway
Major Transportation/Heavy
Yeon Mixed Use * City - Multiple Land Uses 9.7 Industrial Highways, streets, light industrial

Notes:

1 - The runoff sampled at this location drains to the sanitary sewer overflow bypass tunnel constructed in 2006 and no long drains to the river.

2 - The runoff from this site is assumed to be a unique site for pesticides as discussed with the Stormwater Technical Team.

3 - This site was originally planned to be a site representative of heavy transportation. However, preliminary observations by the stormwater technical team have

discussed changing this site to a unique site due to the fact that the bridge was painted recently and some residual may exist.

4 - This site was originally intended to measure Hwy 30 runoff only, however, as discussed in the FSR, the sampling equipment was installed a location where
additional drainage from NW 35th was sampled. In order to aviod confusion, this site has been renamed
T4- Sampled as part of the Port of Portland Terminal 4 Recontamination Study.
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Table 5-1. Records Peremptorily Excluded.

Location Exclude
River Reach Name [Sample Date X Y River Mile [sys_sample_code parent_sample_code Type Station |Reason
Upper Study Area 1 H30" 39181 7633771.3| 694111.5 9.1 LW3-STW-CW10-H30 LW3-STW-CW10-H30 N -1 Includes > 50% Light Industrial
Middle ISA SJB 39167 7621535.5| 707015.9 5.7 LW3-STW-CW10-SJB LW3-STW-CW10-SJB N -1 Presence of bridge paint
Upper ISA WR4 39167 7639792.8 | 692452.2 10.3 LW3-STW-CW10-WR04D LW3-STW-CW10-WR04 LD -1 Wrong basin
Upper ISA WR4 39167 7639792.8 | 692452.2 10.3 LW3-STW-CW10-WR04 LW3-STW-CW10-WR04 N -1 Wrong basin
Upper Study Area 1 H30*" 39205 7633771.3| 694111.5 9.1 LW3-STW-CW20-H30 LW3-STW-CW20-H30 N -1 Includes > 50% Light Industrial
Middle ISA SJB 39181 7621535.5| 707015.9 5.7 LW3-STW-CW20-SJB LW3-STW-CW20-SJB N -1 Presence of bridge paint
Upper ISA WR4 39181 7639792.8 | 692452.2 10.3 LW3-STW-CW20-WR4 LW3-STW-CW20-WR4 N -1 Wrong basin
Upper Study Area 1 H30" 39243 7633771.3| 694111.5 9.1 LW3-STW-CW30-H30D LW3-STW-CW30-H30 LD -1 Includes > 50% Light Industrial
Upper Study Area 1 H30*" 39243 7633771.3| 694111.5 9.1 LW3-STW-CW30-H30 LW3-STW-CW30-H30 N -1 Includes > 50% Light Industrial
Middle ISA SJB 39190 7621535.5| 707015.9 5.7 LW3-STW-CW30-SJB LW3-STW-CW30-SJB N -1 Presence of bridge paint
Middle ISA SJB 39190 7621535.5( 707015.9 5.7 LW3-STW-CW30-SJB DISS LW3-STW-CW30-SJB N -1 Presence of bridge paint
Upper ISA WR4 39190 7639792.8 | 692452.2 10.3 LW3-STW-CW30-WR4-2 LW3-STW-CW30-WR4 FD -1 Wrong basin
Upper ISA WR4 39190 7639792.8 | 692452.2 10.3 LW3-STW-CW30-WR4 LW3-STW-CW30-WR4 N -1 Wrong basin
Upper ISA WR4 39190 7639792.8 | 692452.2 10.3 LW3-STW-CW30-WR4-2DISS  |LW3-STW-CW30-WR4 FD -1 Wrong basin
Upper ISA WR4 39190 7639792.8 | 692452.2 10.3 LW3-STW-CW30-WR4DISS LW3-STW-CW30-WR4 N -1 Wrong basin
Middle ISA SJB 39195 7621535.5| 707015.9 5.7 LW3-STW-CW40-SJB LW3-STW-CW40-SJB N -1 Presence of bridge paint
Upper ISA WR4 39205 7639792.8 | 692452.2 10.3 LW3-STW-CW40-WR4-2 LW3-STW-CW40-WR4 FD -1 Wrong basin
Upper ISA WR4 39205 7639792.8 | 692452.2 10.3 LW3-STW-CW40-WR4 LW3-STW-CW40-WR4 N -1 Wrong basin
Middle ISA SJB 39205 7621535.5( 707015.9 5.7 LW3-STW-CW50-SJB LW3-STW-CW50-SJB N -1 Presence of bridge paint
Middle ISA SJB 39243 7621535.5| 707015.9 5.7 LW3-STW-CW60-SIJBD LW3-STW-CW60-SJB LD -1 Presence of bridge paint
Middle ISA SJB 39243 7621535.5( 707015.9 5.7 LW3-STW-CW60-SJB LW3-STW-CW60-SJB N -1 Presence of bridge paint
Note:

1 - This site was originally intended to measure Hwy 30 runoff only, however, as discussed in the FSR, the sampling equipment was installed a location where additional drainage from NW 35th

was sampled. In order to avoid confusion, this site has been renamed Yeon Mixed Use.
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Table 5-2. Chemical Names and Their Coded Equivalent.

Parameter Fraction Units Data Label
Total organic carbon NA mg/L TOC

Total suspended solids NA mg/L TSS
Arsenic dissolved pg/L As D
Arsenic total pg/L As_T

Lead dissolved pg/L Pb D

Lead total pg/L Pb_T
Acenaphthene dissolved pg/L ACE_D
Acenaphthene total pg/L ACE.T
Benzo(a)pyrene dissolved pg/L BAP_D
Benzo(a)pyrene total pg/L BAP_T
PCB018 dissolved po/L PCB018_D
PCBO018 total pg/L PCBO018_T
PCB066 & 076 dissolved po/L PCB066_D
PCB066 & 076 total pg/L PCB066_T
PCB106 & 118 dissolved po/L PCB106 D
PCB106 & 118 total pg/L PCB106_T
PCB153 dissolved po/L PCB153 D
PCB153 total pg/L PCB153_T
PCB194 dissolved po/L PCB194 D
PCB194 total pg/L PCB194_ T
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Field Name Data Type Description
RiverReach Text RiverReach
LocationName Text LocationName
Original Land Use Text Original Land Use Classification based on the stormwater sampling rationale
Land Use Classification numbering scheme based on Original Land Use Classification Field:
1=Heavy Industrial; 2=Light Industrial; 3=Open Space; 4=0pen Space/Heavy Industrial;
LUC Number 5=Residential; 6=Transportation
Reclassified LUC based on Task 4 analysis; Same number structure as LUC with one addtional
RevLUC Number classification: 1.5=Heavy Industrial/Light Industrial
Original Location Type based on stormwater sampling rationale: Unique, Representative, Mulitple
Location Type Text Land Use
Location Type numbering scheme based on Original Location Code Field: 1=Unique,
LocTypeCode Number 2=Representative, 3=Multiple
RevLocTypeCode Number Reclassified LocTypeCode based on Task 4 analysis; Same number structure as LocTypeCode
SampleDate Number Sample Date
CollectionType Text Comp=Composite sample; Grab=Grab sample
parent_sample_code Text Parent sys_sample_code; See Table Sample Type for sys_sample_code prefixes that were removed
systat_samp Text Temporary
Result Number Analytical Result
Numerical flag for identifying detects and nondetects: 1=Detect, 0=Nondetect; See Qualifiers
D_Result Number Table for explanation
ChemID Text Abbreviated COPC name; See Units and Fractions Table for explanation
Units Text See Units and Fractions Table for explanation
drainage Number Previous Header: Site Drainage Size (acres)
surface Number Previous Header: Impervious Surface Area %
stormcond Number Previous Header: Antecedant Storm Conditions (days without more than Olinches of
rainfall Number Previous Header: Rainfall Amount (001 inch)
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Field Name Data Type Description
hdyrograph Number Previous Header: Percent of hydrograph sampled
baseflow Number Previous Header: % baseflow versus stormwater runoff
nonstormwaterdischarge Number Previous Header: Non-Stormwater Discharges
YES=Result was identified in Task 5 Analysis as an outlier for specific
Orig_Outlier Yes/No LUC/LocTypeCode/ChemID based on original data set
YES=Result was identified in Task 5 Analysis as an outlier for specific
Rev_Outlier Yes/No RevLUC/RevLocTypeCode/ChemlID based on reclassification of data set in Task 4
YES=Outlier analysis in Task 5 demonstrated a signfiicant and/or apparent relationship between
presence of outliers and stormwater variables for LUC/LocTypeCode/ChemID based on original
StormCorr_Original Yes/No data set
YES=Outlier analysis in Task 5 demonstrated a signfiicant and/or apparent relationship between
presence of outliers and stormwater variables for LUC/LocTypeCode/ChemID based on
StormCorr_Reclassified Yes/No reclassified data set
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Table 5-4. Samples Included in Duplicate Analysis.

Portland Harbor RI/FS

Stormwater Loading Calculation Methods

Duplicate Sample ID Normal Sample ID ChemlID
LW3-STW-CW10-OF18-2 LW3-STW-CW10-OF18 ACE_T
LW3-STW-CW10-OF22C-2 LW3-STW-CW10-OF22C ACE_T
LW3-STW-CW20-OF19-2 LW3-STW-CW20-OF19 ACE_T
LW3-STW-CW20-OF22C-2 LW3-STW-CW20-OF22C ACE_T
LW3-STW-CW40-OFM2-2 LW3-STW-CW40-OFM2 ACE_T
LW3-STW-CW10-OF18-2 LW3-STW-CW10-OF18 As D
LW3-STW-CW30-WR4-2DISS LW3-STW-CW30-WR4 As_D
LW3-STW-CW40-WR4-2 LW3-STW-CW40-WR4 As D
LW3-STW-CW10-OF18-2 LW3-STW-CW10-OF18 As_T
LW3-STW-CW20-OF19-2 LW3-STW-CW20-OF19 As T
LW3-STW-CW30-OFM2-2 LW3-STW-CW30-OFM2 As_T
LW3-STW-CW30-WR4-2 LW3-STW-CW30-WR4 As T
LW3-STW-CW40-WR4-2 LW3-STW-CW40-WR4 As_T
LW3-STW-CW10-OF18-2 LW3-STW-CW10-OF18 BAP_T
LW3-STW-CW10-OF22C-2 LW3-STW-CW10-OF22C BAP_T
LW3-STW-CW20-OF19-2 LW3-STW-CW20-OF19 BAP_T
LW3-STW-CW40-OFM2-2 LW3-STW-CW40-OFM2 BAP_T
LW3-STW-CW10-OF18-2 LW3-STW-CW10-OF18 Pb_D
LW3-STW-CW30-WR4-2DISS LW3-STW-CW30-WR4 Pb_D
LW3-STW-CW40-WR4-2 LW3-STW-CW40-WR4 Pb_D
LW3-STW-CW10-OF18-2 LW3-STW-CW10-OF18 Pb_T
LW3-STW-CW20-OF19-2 LW3-STW-CW20-OF19 Pb_T
LW3-STW-CW30-OFM2-2 LW3-STW-CW30-OFM2 Pb_T
LW3-STW-CW30-WR4-2 LW3-STW-CW30-WR4 Pb_T
LW3-STW-CW40-WR4-2 LW3-STW-CW40-WR4 Pb_T
LW3-STW-CW10-OF18-2 LW3-STW-CW10-OF18 PCB018_T
LW3-STW-CW10-OF22C-2 LW3-STW-CW10-OF22C PCB018_T
LW3-STW-CW20-OF22C-2 LW3-STW-CW20-OF22C PCB018_T
LW3-STW-CW40-OFM2-2 LW3-STW-CW40-OFM2 PCB018_T
LW3-STW-CW10-OF18-2 LW3-STW-CW10-OF18 PCB066_T
LW3-STW-CW10-OF22C-2 LW3-STW-CW10-OF22C PCB066_T
LW3-STW-CW20-OF22C-2 LW3-STW-CW20-OF22C PCB066_T
LW3-STW-CW40-OFM2-2 LW3-STW-CW40-OFM2 PCB066_T
LW3-STW-CW10-OF18-2 LW3-STW-CW10-OF18 PCB106_T
LW3-STW-CW10-OF22C-2 LW3-STW-CW10-OF22C PCB106_T
LW3-STW-CW20-OF22C-2 LW3-STW-CW20-OF22C PCB106_T
LW3-STW-CW40-OFM2-2 LW3-STW-CW40-OFM2 PCB106_T
LW3-STW-CW10-OF18-2 LW3-STW-CW10-OF18 PCB153 T
LW3-STW-CW10-OF22C-2 LW3-STW-CW10-OF22C PCB153_T
LW3-STW-CW20-OF22C-2 LW3-STW-CW20-OF22C PCB153 T
LW3-STW-CW40-OFM2-2 LW3-STW-CW40-OFM2 PCB153_T
LW3-STW-CW10-OF18-2 LW3-STW-CW10-OF18 PCB194 T
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Table 5-4. Samples Included in Duplicate Analysis.
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Duplicate Sample ID

Normal Sample ID

ChemID

LW3-STW-CW10-OF22C-2

LW3-STW-CW10-OF22C

PCB194 T

LW3-STW-CW20-OF22C-2

LW3-STW-CW20-OF22C

PCB194 T

LW3-STW-CW40-OFM2-2

LW3-STW-CW40-OFM2

PCB194 T

LW3-STW-CW10-OFM1-2

LW3-STW-CW10-OFM1

TOC

LW3-STW-CW20-OF19-2

LW3-STW-CW20-OF19

TOC

LW3-STW-CW?20-OF49-2

LW3-STW-CW?20-OF49

TOC

LW3-STW-CW30-WR4-2

LW3-STW-CW30-WR4

TOC

LW3-STW-CW40-WR4-2

LW3-STW-CW40-WR4

TOC

LW3-STW-CW10-OFM1-2

LW3-STW-CW10-OFM1

TSS

LW3-STW-CW20-OF19-2

LW3-STW-CW?20-OF19

TSS

LW3-STW-CW20-OF49-2

LW3-STW-CW20-OF49

TSS

LW3-STW-CW30-WR4-2

LW3-STW-CW30-WR4

TSS

LW3-STW-CW40-WR4-2

LW3-STW-CW40-WR4

TSS
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Table 5-5. Coefficient of Variation for Normal and Duplicate Results.

Sample
LW3-STW-CW10- | LW3-STW-CW10- LW3-STV\I?-CW20- LW3-STW-CW40-
Chemical OF18 OF22C OF22C OFM2
PCBO18_T 37.0 5.7 2.4 5.5
PCB066_T 62.9 5.7 2.4 20.7
PCB106_T 100.9 72.0 41.0 16.0
PCB153_T 83.7 10.6 2.4 17.8
PCB194_ T 94.3 5.7 2.4 19.1
Sample
LW3-STW-CW10- | LW3-STW-CW20- | LW3-STW-CW20- | LW3-STW-CW30- | LW3-STW-CW40-
Chemical OFM1 OF19 OF49 WR4 WR4
TOC 0.0 4.0 1.2 1.6 2.4
TSS 8.7 12.6 0.0 0.0 9.4
Sample
LW3-STW-CW10- | LW3-STW-CW10- | LW3-STW-CW20- | LW3-STW-CW20- | LW3-STW-CW40-
Chemical OF18 OF22C OF19 OF22C OFM2
ACE_T 12.9 2.2 21.1 0.0 19.4
BAP_T 23.6 1.6 16.6 0.0
Sample
LW3-STW-CW10- | LW3-STW-CW20- | LW3-STW-CW30- | LW3-STW-CW30- | LW3-STW-CW40-
Chemical OF18 OF19 OFM2 WR4 WR4
As D 55 1.2 1.4
As T 14.5 1.2 25.2 2.4 0.7
Pb_ D 6.1 2.2 2.4
Pb_ T 36.9 11.3 6.4 0.1 0.5

This document is currently under review by US EPA and its federal, state, and tribal partners and is subject to change in whole or in part.
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Table 5-6. Divergent Normal and Duplicate Results.

sys_sample_code ChemlID Result |Detected Units
LW3-STW-CW10-OF18 PCB153_T 21100(Yes ppt
LW3-STW-CW10-OF18-2 PCB153 T 5410|Yes ppt
LW3-STW-CW10-OF18 PCB194 T 5450|Yes ppt
LW3-STW-CW10-OF18-2 PCB194 T 1090|Yes ppt
LW3-STW-CW10-OF18 Pb T 76.3|Yes ppm
LW3-STW-CW10-OF18-2 Pb_T 44.7|Yes ppm

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and tribal partners and is subject to change
in whole or in part.



LWG

Lower Willamette Group

Table 5-7. GOF Tests for Each Analyte.

Distribution - All Samples
Chemical Fraction Normal® Gamma® [Lognormal®
Acenaphthylene  |Total No No Yes
Arsenic Dissolved No Yes Yes
Arsenic Total No Yes Yes
Benzo(a)pyrene Total No No No
Lead Dissolved No No Yes
Lead Total No No Yes
PCB-018 Total No Yes Yes
PCB-066 Total No No Yes
PCB-106 Total No Yes Yes
PCB-153 Total No Yes Yes
PCB-194 Total No Yes Yes
TOC No No Yes
TSS No No Yes
Notes

a - Shapiro-Wilk test at a=0.05
b - Kolmorogov-Smirnov test at a=0.05

This document is currently under review by US EPA and its federal, state, and tribal partners and is subject to change
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Table 5-8. Candidate Outliers.

Outliers
Land Use Location Type |Classification® |ChemID Distribution®  |Visual (Normal)® [Visual (Log)® [Statistical® Valid Result’  [Number of Outliers?
Heavy Industrial Representative  [Original ACE T Lognormal 1 1 1 TRUE 1
Heavy Industrial Representative  [Original As D Lognormal 12 12 0 FALSE 12
Heavy Industrial Representative  [Original As T Lognormal 12 12 12 TRUE 12
Heavy Industrial Representative  [Original BAP_T None 6 6 8 TRUE 8
Heavy Industrial Representative  [Original Pb D Lognormal 6 0 6 TRUE 6
Heavy Industrial Representative  [Original Pb T Lognormal 5 5 5 TRUE 5
Heavy Industrial Representative  [Original PCB018_T Lognormal 4 4 4 FALSE 4
Heavy Industrial Representative  [Original PCB066_T Lognormal 3 3 3 FALSE 3
Heavy Industrial Representative  [Original PCB106_T Lognormal 4 3 3 FALSE 3
Heavy Industrial Representative  [Original PCB153 T Lognormal 5 5 3 FALSE 5
Heavy Industrial Representative  [Original PCB194 T Lognormal 4 4 1 FALSE 4
Heavy Industrial Representative  [Original TOC Lognormal 4 4 3 FALSE 4
Heavy Industrial Representative  [Original TSS Lognormal 1 1 1 FALSE 1

Notes

a - Original -- Classification prior to Task 4 analysis; Preliminary revised -- Revised classification based on Task 4 analysis
b - Distribution based on ProUCL goodness of fit tests (ND=1/2 DL)
¢ - Normal distribution plots

d - Lognormal distribution plots

e - Dixon's (N<25) or Rosner's Test (N>=25)
f - Valid Statistical Outlier -- If dataset normally distributed with outliers removed, Valid Test = TRUE; else Valid Test=FALSE
g - Decision Rule:
If number of visual(normal), visual(log), and statistical outliers (a=0.05) all equaled X; Then X outliers were identified; ELSE
If removing X outliers identified using statistical tests resulted in a normal distribution (i.e. Valid Result = TRUE) of the remaining results, then X outliers identified; ELSE
If removing X outliers identified using visual(normal) plots resulted in a normal distribution of the remaining results, then X outliers identified; ELSE
X outliers identifed using visual(log) plots were identified

DO NOT QUOTE OR CITE
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Table 5-9. Sample and Outlier Status by Chemical Specific Basis
Location Type: Representative
Land Use: Heavy Industrial

WR-20" WR-177"" WR-181""
WLCT4C07Bs|WLCT4C07Bs|WLCT4C07Bs|WLCT4C07Bs|WLCT4C07Bs|WLCT4C07Bs|WLCT4C07Bs|WLCT4C07Bs|WLCT4C07Bs
ChemlID nL070324 nL070503 nL070520 nM070324 | nMO070407 | nMO070503 | nMO070520 | nQ070324 nQ070407

ACE_T NO NO NO YES NO NO - NO NO

As D YES NO YES YES - YES YES NO -

As T NO NO YES YES - YES YES NO -

BAP_T YES YES YES YES YES YES - YES NO

Pb_D NO NO NO NO - NO NO NO -

Pb_T NO NO NO YES - NO NO NO -
PCB018_T NO NO YES NO NO NO - NO NO
PCB066_T NO NO YES NO NO NO - NO NO
PCB106_T NO NO NO NO YES YES - NO NO
PCB153_T NO NO NO NO YES YES - NO NO
PCB194_T NO NO NO NO NO NO - NO NO

TOC NO NO NO NO NO NO - NO NO

TSS NO NO NO NO NO NO - NO NO

Note:

NO: Observation was not identified as a potential outlier
YES: Observation was flagged as a potential outlier
T4: Sampled as part of the Port of Portland Terminal 4 Recontamination Study.

DO NOT QUOTE OR CITE
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Table 5-9. Sample and Outlier Status by Chemical Specific Basis
Location Type: Representative
Land Use: Heavy Industrial

WR-183" OF16
WLCT4C07Bs|WLCT4C07Bs|WLCT4C07Bs|WLCT4C07Bs| LW3-STW- | LW3-STW- | LW3-STW- | LW3-STW- | LW3-STW-
ChemID nR070324 nR070407 nR070503 nR070520 | CW10-OF16 | CW20-OF16 | CW30-OF16 | CW40-OF16 | CW50-OF16
ACE_T NO NO NO - NO NO NO - -
As_D NO - YES YES - NO - NO YES
As_T NO - YES YES NO NO NO NO NO
BAP_T NO NO YES - NO NO NO - -
Pb_D NO - YES YES - YES - YES NO
Pb_T NO - YES YES NO NO NO NO NO
PCB018_T NO NO YES - NO YES NO - -
PCB066_T NO NO YES - NO NO NO - -
PCB106_T NO NO YES - NO NO NO - -
PCB153_T NO NO YES - NO YES NO - -
PCB194_T NO NO YES - NO YES NO - -
TOC YES YES YES - NO NO NO NO -
TSS NO NO YES - NO NO NO NO NO
Note:

NO: Observation was not identified as a potential outlier
YES: Observation was flagged as a potential outlier
T4: Sampled as part of the Port of Portland Terminal 4 Recontamination Study.

DO NOT QUOTE OR CITE
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Table 5-9. Sample and Outlier Status by Chemical Specific Basis
Location Type: Representative
Land Use: Heavy Industrial

OF22 OF22B WR218

LW3-STW- LW3-STW- LW3-STW- LW3-STW- LW3-STW- LW3-STW- LW3-STW-

ChemID CW10-OF22 | CW20-OF22 [ CW30-OF22 | CW10-OF22B | CW20-OF22B |CW10-WR218| CW20-WR218
ACE_ T NO NO NO NO NO NO NO
As D -- YES YES YES YES NO NO
As T YES YES YES YES YES YES NO
BAP_T NO NO NO NO NO NO NO
Pb D -- NO NO YES YES NO NO
Pb T NO NO NO YES YES NO NO
PCB018 T NO NO NO NO YES NO NO
PCB066_T NO NO NO NO YES NO NO
PCB106_ T NO NO NO NO NO NO NO
PCB153 T NO NO NO NO YES NO NO
PCB194 T NO NO NO YES YES NO NO
TOC NO NO NO NO YES NO NO
TSS NO NO NO NO NO NO NO

Note:

NO: Observation was not identified as a potential outlier
YES: Observation was flagged as a potential outlier
T4: Sampled as part of the Port of Portland Terminal 4 Recontamination Study.

DO NOT QUOTE OR CITE
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Table 5-9. Sample and Outlier Status by Chemical Specific Basis
Location Type: Representative
Land Use: Heavy Industrial

WR67

LW3-STW- | LW3-STW- | LW3-STW- | LW3-STW- | LW3-STW- | LW3-STW-

ChemID CW10-WR67 | CW20-WR67 | CW30-WR67 | CW40-WR67 | CW50-WR67 | CW6E0-WRE7
ACE_T NO NO NO - - NO
As D - NO NO - NO NO
As T NO NO NO - NO NO
BAP T NO NO NO - - NO
Pb_D - NO NO - NO NO
Pb T NO NO NO - NO NO
PCBO018_T NO NO NO NO - NO
PCB066_T NO NO NO NO - NO
PCB106_T NO NO NO NO - NO
PCB153 T NO NO NO NO - NO
PCB194 T NO NO NO NO - NO
TOC NO NO NO NO NO NO
TSS NO NO NO NO NO NO

Note:
NO: Observation was not identified as a potential outlier
YES: Observation was flagged as a potential outlier
T4: Sampled as part of the Port of Portland Terminal 4 Recontamination Study.
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Table 5-10. Locations Recommended for Reclassification as Unique Heavy Industrial.

Location Name®
COPC? WR-20" | WR-177" | WR-183™| OF16 OF22 OF22B

Arsenic, dissolved X X X X X
Arsenic, Total X X X X
Benzo(a)pyrene, total X

Lead, dissolved X X X
Lead, total X X
PCB-106, total X

PCB-153, total X

PCB-194, total X
TOC X X

Note
a - Only COPC with at least one reclassified Location Name listed
b - Only Location Names proposed for reclassification for at least one COPC listed
T4 - Sampled as part of the Port of Portland Terminal 4 Recontamination Study.

DO NOT QUOTE OR CITE
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Table 5-11. Summary of Unique Heavy Industrial Sites Analysis.
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Original Classification® Reclassified Data”
U_pper-tall U_pper-tall Mldrange Removing selected [ Samples/ | Reclassify Unique U_pper-tall U_pper-tall Mldrange Removing selected | Samples/ | Reclassify Unique
Divergence | Divergence | Divergence samples Removes | Locations Locations as Divergence | Divergence | Divergence samples Removes | Locations Locations as
Chemical (Statistical)" | (Graphical)’| (Statistical)’|  Divergence? Removed | Representative | (Statistical)" | (Graphical)’| (Statistical)® Divergence Removed | Representative
Acenaphthylene, total No No No Yes No No No NDF Yes
Arsenic, dissolved No No No No Yes Yes NR No No
Arsenic, total Yes Yes No No No No Yes Yes No No
Benzo(a)pyrene, total No No No Yes No No No NDF Yes
Lead, dissolved Yes Yes No No No Yes Yes NR No No
Lead, total No No No Yes Yes Yes NR Yes WR183 Yes
WR384

PCB-018, total No No No Yes No No No NDF Yes
PCB-066, total No No No Yes No No No NDF Yes
PCB-106, total No No No Yes No No No NDF Yes
PCB-153, total Yes No No Yes WR384 Yes No Yes Yes No No
PCB-194, total Yes No No No No Yes Yes NR No No
TOC No No No Yes Yes Yes NR Yes WR183 Yes
TSS No No No Yes No No No NDF Yes
Notes

a - Based on Land Use and Location Type as identified in the FSP
b - Base on reclassified Land Use and Location Type conducted in Task 4E and 4F

1 - Based on Quantile Test; Ho: Heavy Industrial <= Light Industrial (a=0.05)
2 - Based on QQ plots and Box plots; Lognormal Scale
3 - Based on WMW or Gehan’s Test; Ho: Heavy Industrial <= Light Industrial (a=0.05)

NDF - No Divergence Found

NR - Midrange divergence test not run because upper-tail divergence detected.

DO NOT QUOTE OR CITE
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Table 5-12. Results of Light Industrial versus Heavy Industrial Sites Analysis.
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Original Classification® Reclassified Data”
Upper-tail Upper-tail Midrange | Combine Heavy | Upper-tail | Upper-tail Midrange | Combine Heavy
Divergence | Divergence | Divergence Industrial and | Divergence | Divergence | Divergence Industrial and
Chemical (Statistical)” | (Graphic)® | (Statistical)’ || ight Industrial?| (Statistical)" | (Graphic)® | (Statistical)’ ||_ight Industrial?

Acenaphthylene, total No Yes Yes No No Yes Yes No
Arsenic, dissolved Yes Yes NR No Yes No NR No
Arsenic, total Yes Yes NR No No No No Yes
Benzo(a)pyrene, total Yes Yes NR No Yes Yes NR No
Lead, dissolved No Yes No No No No No Yes
Lead, total Yes Yes NR No No No No Yes
PCB-018, total No No No Yes No No No Yes
PCB-066, total No Yes No No No No No Yes
PCB-106, total No Yes No No No No Yes No
PCB-153, total No Yes Yes No No Yes Yes No
PCB-194, total No Yes Yes No No Yes No Yes
TOC Yes Yes NR No Yes Yes NR No
TSS Yes Yes NR No Yes Yes NR No
Notes:

* Not included in analysis

a - Based on Land Use and Location Type as identified in the FSP
b - Base on reclassified Land Use and Location Type conducted in Task 4E and 4F

1 - Based on Quantile Test; Ho: Heavy Industrial <= Light Industrial (a=0.05)
2 - Based on QQ plots and Box plots; Lognormal Scale

3 - Based on WMW or Gehan’s Test; Ho: Heavy Industrial <= Light Industrial (a=0.05)
NR - Midrange divergence test not run because upper-tail divergence detected.
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Table 5-13. Results of Outlier Analysis Using Original Data.

Ouitliers
Land Use Location Type Classification® ChemID N Distribution® Visual (Normal)°| Visual (Log)d Statistical® Valid Result’ Number of Outliers"
Heavy Industrial Representative Original ACE_T 25 Lognormal 1 1 1 TRUE 1
Heavy Industrial Representative Original As D 23 Lognormal 5 5 0 FALSE 5
Heavy Industrial Representative Original As T 27 Lognormal 2 2 12 TRUE 12
Heavy Industrial Representative Original BAP_T 25 None 6 6 8 TRUE 8
Heavy Industrial Representative Original Pb_ D 23 Lognormal 6 0 6 TRUE 6
Heavy Industrial Representative Original Pb T 27 Lognormal 5 5 5 TRUE 5
Heavy Industrial Representative Original PCB018_T 26 Lognormal 4 4 4 FALSE 4
Heavy Industrial Representative Original PCB066_T 26 Lognormal 3 3 3 FALSE 3
Heavy Industrial Representative Original PCB106_T 26 Lognormal 4 3 3 FALSE 3
Heavy Industrial Representative Original PCB153_ T 26 Lognormal 5 5 3 FALSE 5
Heavy Industrial Representative Original PCB194 T 26 Lognormal 5 1 1 FALSE 1
Heavy Industrial Representative Original TOC 28 Lognormal 4 4 3 FALSE 4
Heavy Industrial Representative Original TSS 29 Lognormal 1 1 1 FALSE 1
Heavy Industrial Unique Original ACE_T 26 None 3 3 3 TRUE 3
Heavy Industrial Unique Original As D 23 None 3 3 0 TRUE 3
Heavy Industrial Unique Original As T 36 None 9 9 11 FALSE 9
Heavy Industrial Unique Original BAP_T 25 None 7 7 7 FALSE 7
Heavy Industrial Unique Original Pb_ D 23 NA 9 9 0 FALSE 9
Heavy Industrial Unique Original Pb. T 36 Lognormal 5 3 13 TRUE 13
Heavy Industrial Unique Original PCB018_T 25 Lognormal 3 3 10 FALSE 3
Heavy Industrial Unique Original PCB066_T 25 Lognormal 3 3 9 FALSE 3
Heavy Industrial Unique Original PCB106_T 25 None 4 4 4 FALSE 4
Heavy Industrial Unique Original PCB153_ T 25 None 4 5 4 FALSE 5
Heavy Industrial Unique Original PCB194 T 25 NA 7 3 7 FALSE 3
Heavy Industrial Unique Original TOC 38 Lognormal 10 10 10 TRUE 10
Heavy Industrial Unique Original TSS 38 Lognormal 6 6 13 TRUE 6
Light Industrial Representative Original ACE_T 13 Lognormal 4 4 4 TRUE 4
Light Industrial Representative Original As D 11 Normal 2 2 0 TRUE 0
Light Industrial Representative Original As T 14 Normal 3 3 0 TRUE 0
Light Industrial Representative Original BAP_T 13 Normal 1 1 1 TRUE 1
Light Industrial Representative Original Pb D 11 Normal 2 2 2 TRUE 2
Light Industrial Representative Original Pb T 14 Lognormal 8 8 0 FALSE 8
Light Industrial Representative Original PCB018_T 10 Lognormal 2 0 2 FALSE 0
Light Industrial Representative Original PCB066_T 10 Lognormal 3 0 3 FALSE 3
Light Industrial Representative Original PCB106_T 10 Lognormal 3 3 3 FALSE 3
Light Industrial Representative Original PCB153_ T 10 Lognormal 2 2 3 TRUE 3
Light Industrial Representative Original PCB194 T 10 Lognormal 3 1 1 TRUE 1
Light Industrial Representative Original TOC 14 Normal 0 0 0 TRUE 0
Light Industrial Representative Original TSS 14 Normal 0 0 0 TRUE 0
Open Space Representative Original ACE_T 2 -- -- -- -- -- --
Open Space Representative Original As D 1 -- -- -- -- -- --
Open Space Representative Original As T 2 -- -- -- -- -- --
Open Space Representative Original BAP_T 1 -- -- -- -- -- --
Open Space Representative Original Pb_ D 1 -- -- -- -- -- --
Open Space Representative Original Pb T 2 -- -- -- -- -- --
Open Space Representative Original PCB018_T 2 -- -- -- -- -- --

This document is currently under review by US EPA and its federal, state, and tribal partners and is subject to change in whole or in part.
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Table 5-13. Results of Outlier Analysis Using Original Data.

Ouitliers

Land Use Location Type Classification® ChemID N |Distribution” Visual (Normal)°| Visual (Log)d Statistical® Valid Result' Number of Outliers"
Open Space Representative Original PCB066_T 2 -- -- - - - --
Open Space Representative Original PCB106_T 2 -- -- - - - --
Open Space Representative Original PCB153_T 2 -- -- - - - --
Open Space Representative Original PCB194 T 2 -- -- -- -- -- --
Open Space Representative Original TOC 2 -- -- -- -- -- -
Open Space Representative Original TSS 2 -- -- -- -- -- -
Open Space/Heavy Industrial Multiple Original ACE_T 7 Normal 0 0 0 TRUE 0
Open Space/Heavy Industrial Multiple Original As_D 6 Normal 0 0 0 TRUE 0
Open Space/Heavy Industrial Multiple Original As T 8 Normal 0 0 0 TRUE 0
Open Space/Heavy Industrial Multiple Original BAP_T 7 Normal 0 0 0 TRUE 0
Open Space/Heavy Industrial Multiple Original Pb_D 6 Normal 2 2 0 TRUE 0
Open Space/Heavy Industrial Multiple Original Pb T 8 Normal 0 0 0 TRUE 0
Open Space/Heavy Industrial Multiple Original PCB018_T 7 Normal 1 0 0 TRUE 0
Open Space/Heavy Industrial Multiple Original PCB066_T 7 Normal 2 0 1 TRUE 1
Open Space/Heavy Industrial Multiple Original PCB106_T 7 Normal 1 1 1 TRUE 1
Open Space/Heavy Industrial Multiple Original PCB153 T 6 Normal 0 0 0 TRUE 0
Open Space/Heavy Industrial Multiple Original PCB194 T 6 Normal 0 0 0 TRUE 0
Open Space/Heavy Industrial Multiple Original TOC 10 Normal 1 1 1 TRUE 1
Open Space/Heavy Industrial Multiple Original TSS 10 Normal 0 0 0 TRUE 0
Residential Representative Original ACE_T 6 -- -- -- -- -- --
Residential Representative Original As_D 3 -- -- -- -- -- --
Residential Representative Original As T 5 Normal 1 1 1 TRUE 1
Residential Representative Original BAP_T 6 Normal 1 0 1 TRUE 1
Residential Representative Original Pb_D 3 -- -- -- -- -- --
Residential Representative Original Pb T 5 Lognormal 2 2 2 TRUE 2
Residential Representative Original PCB018_ T 5 Normal 0 0 0 TRUE 0
Residential Representative Original PCB066_T 5 Normal 0 0 0 TRUE 0
Residential Representative Original PCB106_T 5 Normal 0 0 0 TRUE 0
Residential Representative Original PCB153 T 5 Normal 0 0 0 TRUE 0
Residential Representative Original PCB194 T 5 Normal 0 0 0 TRUE 0
Residential Representative Original TOC 6 Normal 0 0 0 TRUE 0
Residential Representative Original TSS 6 Normal 0 0 0 TRUE 0
Notes

a - Original -- Classification prior to Task 4 analysis; Preliminary revised -- Revised classification based on Task 4 analysis

- Distribution based on ProUCL goodness of fit tests (ND=1/2 DL)

- Normal distribution plots

- Lognormal distribution plots

- Dixon's (N<25) or Rosner's Test (N>=25)

- Valid Statistical Outlier -- If dataset normally distributed with outliers removed, Valid Test = TRUE; else Valid Test=FALSE

- Potential outlier on lower-tail

- Decision Rule:

If number of visual(normal), visual(log), and statistical outliers (a=0.05) all equaled X; Then X outliers were identified; ELSE

If removing X outliers identified using statistical tests resulted in a normal distribution (i.e. Valid Result = TRUE) of the remaining results, then X outliers identified; ELSE
If removing X outliers identified using visual(normal) plots resulted in a normal distribution of the remaining results, then X outliers identified; ELSE
X outliers identifed using visual(log) plots were identified

'--' - Insufficient number of detections for GOF tests using ProUCL; removed from additional analysis

oQ —Hh o o O O
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Table 5-14. Results of Outlier Analysis Using Reclassified Data.

Outliers
Land Use Location Type Classification®  |ChemID N Distribution® [Visual (Normal)®  |Visual (Log)d Statistical® Valid Result’  |[Number of Outliers”
Heavy Industrial Unique Reclassified As D 33 NONE 3 3 3 NO 3
Heavy Industrial Unique Reclassified As T 44 LOG 11 11 8 NO 11
Heavy Industrial Unique Reclassified BAP_T 6 -- -- -- -- -- --
Heavy Industrial Unique Reclassified Pb D 31 LOG 8 0 8 NO 0
Heavy Industrial Unique Reclassified Pb T 9 LOG 2 0 2 YES 0
Heavy Industrial Unique Reclassified PCB106 T 3 -- - -- - - --
Heavy Industrial Unique Reclassified PCB153 T 3 -- -- -- -- -- --
Heavy Industrial Unique Reclassified PCB194 T 27 LOG 7 0 7 NO 0
Heavy Industrial Unique Reclassified TOC 3 -- -- -- -- -- --
Heavy Industrial Representative Reclassified ACE T 51 NONE 8 4 4 YES 4
Heavy Industrial Representative Reclassified As D 13 LOG 1 1 1 YES 1
Heavy Industrial Representative Reclassified BAP_T 44 LOG 9 9 9 YES 9
Heavy Industrial Representative Reclassified PCB106_T 48 LOG 5 5 8 NO 5
Heavy Industrial Representative Reclassified PCB153 T 48 LOG 6 6 10 NO 6
Heavy Industrial Representative Reclassified TOC 63 LOG 11 11 2 NO 11
Heavy Industrial Representative Reclassified TSS 67 LOG 2 2 2 NO 2
Heavy/Light Industrial Representative Reclassified As T 33 LOG 7 2 2 NO 2
Heavy/Light Industrial Representative Reclassified Pb T 68 LOG 5 5 3 NO 5
Heavy/Light Industrial Representative Reclassified PCB018_ T 61 LOG 6 6 >31 NO 0
Heavy/Light Industrial Representative Reclassified PCB066_T 61 LOG 4 4 10 NO 4
Heavy/Light Industrial Representative Reclassified PCB194 T 34 LOG 1 1 1 NO 1

Notes:

a - Original -- Classification prior to Task 4 analysis; Preliminary revised -- Revised classification based on Task 4 analysis
b - Distribution based on ProUCL goodness of fit tests (ND=1/2 DL)

¢ - Normal distribution plots

d - Lognormal distribution plots

e - Dixon's (N<25) or Rosner's Test (N>=25)
f - Valid Statistical Outlier -- If dataset normally distributed with outliers removed, Valid Test = TRUE; else Valid Test=FALSE
g - Potential outlier on lower-tail

h - Decision Rule:

If number of visual(normal), visual(log), and statistical outliers (a=0.05) all equaled X; Then X outliers were identified; ELSE
If removing X outliers identified using statistical tests resulted in a normal distribution (i.e. Valid Result = TRUE) of the remaining results, then X outliers identified; ELSE
If removing X outliers identified using visual(normal) plots resulted in a normal distribution of the remaining results, then X outliers identified; ELSE
X outliers identifed using visual(log) plots were identified
'--' - Insufficient number of detections for GOF tests using ProUCL; removed from additional analysis
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Table 5-15. Summary of Stormwater Statistics.
Variable Name:| DRAINAGE| SURFACE | STORMCOND RAINFALL HYDROGRAPH | BASEFLOW
Antecedant Storm % baseflow
Site Impervious | Conditions (days versus
Facility or Date Drainage [Surface Area|without more than| Rainfall Amount | % of hydrograph | stormwater "Other"
Outfall(s) Location Sample Event ID Retrieved | Size (acres) % 0.1 inches of rain) [ (100th of inch) measured runoff Possible Non-Stormwater Discharges events
LW3-STW-CW10-WR22 26-Mar-07 18.3 62% 3.6 94 100% 34%
LW3-STW-CW20-WR22 9-Apr-07 18.3 62% 6.5 48 100% 40% N
WR-22 OSM LW3-STW-CW30-WR22 __ |18-Apr-07 183 62% 2.1 33 87% 61% Groundwater Infiltration
LW3-STW-CW40-WR22 3-May-07 18.3 62% 10.2 31 100% 57%
LW3-STW-CW10-WR123 9-Apr-07 76 80% 6.5 48 100% 13%
Schnitzer LW3-STW-CW20-WR123 18-Apr-07 76 80% 2.1 33 80% 36%
WR-123 International Slip LW3-STW-CW30-WR123 23-Apr-07 76 80% 2.6 25 100% 15%
LW3-STW-CW40-WR123 3-May-07 76 80% 10.2 31 100% 27%
LW3-STW-CW50-WR123 11-Jun-07 76 80% 1.7 29 100% 12%
LW3-STW-CW10-WR384 9-Apr-07 10.25 90% 6.5 48 100% 0%
Schnitzer - LW3-STW-CW20-WR384 18-Apr-07 10.25 90% 2.1 33 100% 0% Maybe
WR-384 Riverside LW3-STW-CW30-WR384 23-Apr-07 10.25 90% 2.6 25 100% 0%
LW3-STW-CW40-WR384 3-May-07 10.25 90% 10.2 31 100% 0%
LW3-STW-CW50-WR384 11-Jun-07 10.25 90% 1.7 29 100% 0%
LW3-STW-CW10-WR107 26-Mar-07 8 50% 3.4 106 81% 0%
LW3-STW-CW20-WR107 9-Apr-07 8 50% 6.5 47 100% 0%
WR-107 GASCO W3 STW-CW30-WR107  |18-Apr-07 8 50% 22 30 100% 0% Groundwater and process water
LW3-STW-CW40-WR107 3-May-07 8 50% 9.4 38 100% 0%
LW3-STW-CW10-WR96 26-Mar-07 1.88 82% 3.4 106 75% 0%
WR-96 Arkema LW3-STW-CW20-WR96 23-Apr-07 1.88 82% 2.4 26 100% 0%
LW3-STW-CW30-WR96 3-May-07 1.88 82% 9.4 38 100% 0%
LW3-STW-CW40-WR96 10-Jun-07 1.88 82% 2.1 39 100% 0%
LW3-STW-CW10-WR14 26-Mar-07 1.15 100% 3.6 118 100% 0% i .
chovron . |EW3-STW-CW20-WR14 _|9-Apr-07 115 100% 5.6 52 90% 0% Posczrk]’:zcrt‘igjltﬁ:énv‘y;frr:r'ss‘::sgﬁmg”?o”
WR-14 . LW3-STW-CW30-WR14 23-Apr-07 1.15 100% 1.9 27 100% 0% . . .
Transportation (Noticeable intermittent non-stormwater
LW3-STW-CW40-WR14 3-May-07 1.15 100% 9.7 56 100% 0% flow)
LW3-STW-CW50-WR14 10-Jun-07 1.15 100% 2.2 30 100% 0%
LW3-STW-CW10-WR161 26-Mar-07 4.8 100% 3.5 124 69% 0%
WR-161 Portland LW3-STW-CW20-WR161 9-Apr-07 4.8 100% 6.5 58 94% 0%
Shipyard LW3-STW-CW30-WR161 3-May-07 4.8 100% 9.3 61 86% 0%
LW3-STW-CW40-WR161 10-Jun-07 4.8 100% 2 31 100% 0%
WR-145 Gunderson  [LW3-STW-CW10-WR145 9-Apr-07 0.25 100% 5.6 52 50% 0%
WR-142" Gunderson [LW3-STW-CW10-WR142 10-Jun-07 0.25 100% 2.2 30 100% 0%
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Table 5-15. Summary of Stormwater Statistics.
Variable Name:] DRAINAGE| SURFACE [ STORMCOND RAINFALL HYDROGRAPH | BASEFLOW
Antecedant Storm % baseflow
Site Impervious | Conditions (days versus
Facility or Date Drainage [Surface Area|without more than| Rainfall Amount | % of hydrograph | stormwater "Other"
Outfall(s) Location Sample Event ID Retrieved | Size (acres) % 0.1 inches of rain) [ (100th of inch) measured runoff Possible Non-Stormwater Discharges events
LW3-STW-CW10-WR147 9-Apr-07 5 100% 5.6 52 100% 0%
LW3-STW-CW20-WR147 18-Apr-07 5 100% 1.8 33 100% 0%
WR-147 Gunderson  [LW3-STW-CW30-WR147 23-Apr-07 5 100% 1.9 27 100% 0%
LW3-STW-CW40-WR147 3-May-07 5 100% 9.7 56 100% 0%
LW3-STW-CW50-WR147 10-Jun-07 5 100% 2.2 30 100% 0%
24-Mar-07 15 20% 3.0 29 97%
7-Apr-07 15 20% 12.7 48 88%
WR-183™ T4 1-May-07 15 20% 10.2 44 57%
20-May-07 15 20% 15.6 23 75%
16-Nov-07 15 20% 2.8 77 56%
WR-181™ T4 7-Apr-07 18 60% 12.7 48 19%
28-Sep-07 18 60% 38.4 47 100%
24-Mar-07 29.1 56% 3.0 29 95%
7-Apr-07 29.1 56% 12.7 48 73%
WR-177" T4 1-May-07 29.1 56% 10.2 44 70%
20-May-07 29.1 56% 15.6 23 97%
28-Sep-07 29.1 56% 38.4 47 93%
24-Mar-07 17.2 22% 3.0 29 56%
WR-20™ T4 1-May-07 17.2 22% 10.2 44 68%
20-May-07 17.2 22% 15.6 23 95% Maybe
28-Sep-07 17.2 22% 38.4 47 93% Maybe
City - St. Johns LW3-STW-CW10-OF49 9-Apr-07 44.4 30% 6.5 47 100% 0%
OF-49 Area LW3-STW-CW20-OF49 23-Apr-07 44.4 30% 2.4 26 60% 0%
LW3-STW-CW30-OF49 9-Jun-07 44.4 30% 2.1 39 100% 0%
LW3-STW-CW10-WR67 9-Apr-07 14 100% 6.5 47 79% 0%
LW3-STW-CW20-WR67 9-Apr-07 14 100% 1 27 100% 0%
WR-67 Siltronic LW3-STW-CW30-WR67 18-Apr-07 14 100% 2.2 30 64% 0%
LW3-STW-CW40-WR67 23-Apr-07 14 100% 2.4 26 100% 0%
LW3-STW-CW50-WR67 3-May-07 14 100% 9.4 38 100% 0%
LW3-STW-CW60-WR67 10-Jun-07 14 100% 2.1 39 100% 0%
City - Above |LW3-STW-CW10-OF22C 18-Apr-07 969 10% 2.2 30 100% ?
OF-22C Hwy 30, Forest [L\W3-STW-CW20-OF22C 23-Apr-07 Forest Park Streams
Park Area 969 10% 2.4 26 100% ?
City - Doane |LW3-STW-CW10-OF22B 26-Mar-07 30.38 100% 3.4 106 100% 32% I . .
. Groundwater Infiltration (pesticides found in
OF-22B Lake Industrial [LW3-STW-CW20-OF22B 3-May-07 dry weather flows)
Area 30.38 200% 9.4 38 100% 39%
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Table 5-15. Summary of Stormwater Statistics.
Variable Name:| DRAINAGE| SURFACE | STORMCOND RAINFALL HYDROGRAPH | BASEFLOW
Antecedant Storm % baseflow
Site Impervious | Conditions (days versus
Facility or Date Drainage [Surface Area|without more than| Rainfall Amount | % of hydrograph | stormwater "Other"
Outfall(s) Location Sample Event ID Retrieved | Size (acres) % 0.1 inches of rain) [ (100th of inch) measured runoff Possible Non-Stormwater Discharges events
LW3-STW-CW10-OFM1 26-Mar-07 71.1 79% 35 124 96% 0%
City - Mocks |LW3-STW-CW20-OFM1 9-Apr-07 71.1 79% 6.5 58 98% 0% . .
OF-M1 Bottom  |LW3-STW-CW30-OFM1 __ |18-Apr-07 711 79% 2 29 85% 0% Frieghtliner Truck (100J)
LW3-STW-CW40-OFM1 10-Jun-07 71.1 79% 2 31 100% 0%
LW3-STW-CW10-OFM2 9-Apr-07 91.3 100% 6.5 58 97% 0%
City - Mocks |LW3-STW-CW20-OFM2 9-Apr-07 91.3 200% 1 31 100% 0% . .
OF-M2 Bottom  |[LW3-STW-CW30-OFM2 __ |23-Apr-07 913 300% 2.7 29 100% 0% Frieghtliner Truck (100))
LW3-STW-CW40-OFM2 3-May-07 91.3 400% 9.3 61 88% 0%
LW3-STW-CW10-OF22 9-Apr-07
90.06 70% 5.6 52 81% 8%
OF.2p |City - Willbridge LW3-STW-CW20-OF22 3-May-07 Forest Park Streams and oil seepage into Possible
Industrial Area onside pipes and city conveyance system | contamination
by mineral oil
90.06 70% 9.7 56 75% 0% spill
LW3-STW-CW30-OF22 9-Jun-07 90.06 70% 2.2 30 100% 0%
LW3-STW-CW10-OF16 9-Apr-07 41.81 100% 5.6 52 98% 0%
City - Heavy LW3-STW-CW20-OF16 18-Apr-07 41.81 100% 1.8 33 58% 0%
OF-16 Industrial LW3-STW-CW30-OF16 23-Apr-07 41.81 100% 1.9 27 95% 0%
LW3-STW-CW40-OF16 3-May-07 41.81 100% 9.7 56 76% 0%
LW3-STW-CW50-OF16 10-Jun-07 41.81 100% 2.2 30 100% 0%
. LW3-STW-CW10-WR218 3-May-07 75.9 100% 10 42 100% 0%
WR-218 | Albina - UPRR LW3-STW-CW20-WR218 10-Jun-07 75.9 100% 2 28 100% 0%
24-Mar-07 21.51 88% 3.0 29 47%
7-Apr-07 21.51 88% 12.7 48 26%
OF-52C™ T4 1-May-07 21.51 88% 10.2 44 47%
20-May-07 21.51 88% 15.6 23 86%
16-Nov-07 21.51 88% 2.8 77 89%
24-Mar-07 21.31 88% 3.0 29 86%
OF-53™ T4 7-Apr-07 21.31 88% 12.7 48 82%
1-May-07 21.31 88% 10.2 44 72%
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Table 5-15. Summary of Stormwater Statistics.

Variable Name:| DRAINAGE| SURFACE | STORMCOND RAINFALL HYDROGRAPH | BASEFLOW
Antecedant Storm % baseflow
Site Impervious | Conditions (days versus
Facility or Date Drainage [Surface Area|without more than| Rainfall Amount | % of hydrograph | stormwater "Other"
Outfall(s) Location Sample Event ID Retrieved | Size (acres) % 0.1 inches of rain) [ (100th of inch) measured runoff Possible Non-Stormwater Discharges events
24-Mar-07 17 95% 3.0 29 48%
7-Apr-07 17 95% 12.7 48 38%
1-May-07 17 95% 10.2 44 71%
WR-169" T4 20-May-07 17 95% 15.6 23 95%
16-Nov-07 17 95% 2.8 77 53%
15-Jan-08 17 95% 1.8 32 98%
26-Jan-08 17 95% 11.4 61 89%
LW3-STW-CW10-OF18 26-Mar-07 300 58% 36 118 100% 51% Univar permitted Groundwater Cleanup
City - Multiple |LW3-STW-CW20-OF18 9-Apr-07 300 58% 5.6 52 100% 13% (IND), Equilon groundwater cleanup
OF-18 Land Uses  |LW3-STW-CW30-OF18 18-Apr-07 300 58% 18 33 100% 2704 (1§OOA), Owens-Cornlng_non-contact
T W3-STW-CWAO-OF LS 3May-07 cooling water (100J) and boiler blowdown
300 58% 97 56 100% 199%* (500J), and forest Park Streams
LW3-STW-CW10-OF19 26-Mar-07 491 39% 3.6 118 100% 11%
City - Multiple LW3-STW-CW20-OF19 9-Apr-07 492 39% 5.36 52 100% 18%
OF-19 Land Uses LW3-STW-CW30-OF19 18-Apr-07 493 39% 1.8 33 100% 52% Forest Park Streams
LW3-STW-CW40-OF19 23-Apr-07 494 39% 1.9 27 100% 22%
LW3-STW-CW50-OF19 3-May-07 495 39% 9.7 56 62% 26%
Notes

1 - % Baseflow is estimated because flow data is negative in some periods.
T4 - Sampled as part of the Port of Portland Terminal 4 Recontamination Study.
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Lower Willamette Group

Table 5-16. Summary of Classification Tree Analysis.

Portland Harbor RI/FS

Stormwater Loading Calculation Methods

Classification Tree
Proportional

Number of Records

Number of | Reduction in Error Predictive Missing Variable
Land Use Location Type | Classification® | ChemID N | Distribution Outliers (PRE) Ability Predictive Variables** Data***

Heavy Industrial Representative Original As D 23|Lognormal 5 0.432 MODERATE STORMCOND, SURFACE 0
Heavy Industrial Representative Original As_T 27|Lognormal 12 0.195 LOW NC 0
Heavy Industrial Representative Original BAP_T 25|None 8 0.599 MODERATE SURFACE 0
Heavy Industrial Representative Original Pb_D 23|Lognormal 6 0.312 LOW NC 0
Heavy Industrial Representative Original Pb T 27|Lognormal 5 0.411 MODERATE DRAINAGE, STORMCOND 0
Heavy Industrial Representative Original PCB153_T | 26{Lognormal 5 0.217 LOW NC 0
Heavy Industrial Unique Original As T 36(None 9 0.5 MODERATE SURFACE 0
Heavy Industrial Unique Original BAP_T 25|None 7 0.597 MODERATE DRAINAGE 7
Heavy Industrial Unique Original Pb D 23|None 9 0.635 MODERATE SURFACE, DRAINAGE, STORMCOND 0
Heavy Industrial Unique Original Pb_T 36|Lognormal 13 0.396 LOW NC 0
Heavy Industrial Unique Original PCB153 T | 25|None 5 0.357 LOW NC 7
Heavy Industrial Unique Original TOC 38|Lognormal 10 0.46 MODERATE HYDROGRPAH, SURFACE, DRAINAGE 7
Heavy Industrial Unique Original TSS 38(Lognormal 6 0.265 LOW NC 7
Light Industrial Representative Original Pb_T 14{Lognormal 8 0.741 HIGH HYDROGRAPH 0
Heavy Industrial Unique Reclassified As T 44{Lognormal 11 0.57 MODERATE SURFACE 0
Heavy Industrial Representative Reclassified BAP_T 44(Lognormal 9 0.319 LOW NC 9
Heavy Industrial Representative Reclassified PCB106 T | 48|Lognormal 5 0.409 MODERATE DRAINAGE, SURFACE 9
Heavy Industrial Representative Reclassified PCB153 T | 48|Lognormal 6 0.33 LOW NC 9
Heavy Industrial Representative Reclassified TOC 63|Lognormal 11 0.262 LOW NC 9
Heavy/Light Industrial ~ [Representative Reclassified Pb_D 26|Lognormal 6 0.48 MODERATE STORMCOND 0
Heavy/Light Industrial  |Representative Reclassified Pb T 68|Lognormal 5 NA NA NA NA
Note: Definition of Predictive Variables (See Table 5-15):

* Only data sets with >=4 outliers included STORMCOND Antecedant Storm Conditions (days without more than 0.linches of rain)

** Baseflow variable not included due to lack of data SURFACE Impervious Surface Area %

*** Does not include Baseflow variable DRAINAGE Site Drainage Size (acres)

Low > 0.400 HYDROGRAPH % of hydrograph measured

Moderate = 0.4 t0 0.7 RAINFALL Rainfall Amount

High > 0.7 BASEFLOW % baseflow versus stormwater runoff

NC - Not calculated; predictive ability too low for meaningful analysis
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Table 5-17. Summary of Preliminary Data Analysis.

Count of Result LocationName Scenario
Basin D

Duplicate Outliers Original Data / Reclassified Data /

Land Use Location Type ChemlID Removed Outliers Removed Raw Data Reclassified Data Outliers Removed Unaltered Data

Heavy / Light Industrial Representative  |As_ T 3 3
Pb D 1
Pb T 3 3
PCB018 T
PCB066 T
PCB194 T
Heavy Industrial Representative  [ACE_T
As D
As T
BAP_T
Pb D
Pb T
PCB018 T
PCB066 T
PCB106 T
PCB153 T
PCB194 T
TOC
TSS
Unique ACE T
As D
As T
BAP_T
Pb D
Pb T
PCB018 T
PCB066 T
PCB106 T
PCB153 T
PCB194 T
TOC
TSS

w
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Table 5-17. Summary of Preliminary Data Analysis.

Count of Result

LocationName
Basin D

Scenario

Land Use

Location Type

ChemlID

Duplicate Outliers
Removed

Original Data /
Outliers Removed

Raw Data

Reclassified Data

Reclassified Data /
Outliers Removed

Unaltered Data

Light Industrial

Representative

ACE_T

3

As D

3

As T

BAP T

Pb_D

NjWlwlw|N

Pb_T

WlWlW|W|w|Ww

WlWlW|W|w]|Ww

WlWW|W|Ww|Ww

PCB018_T

PCB066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS

Open Space

Representative

ACE_T

As D

As T

BAP T

Pb_D

Pb_T

PCBO18 T

PCB066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS

Open Space / Heavy Industrial

Multiple

ACE_T

As D

As T

BAP T

Pb_D

Pb_T

PCBO18 T

PCBO066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS
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Table 5-17. Summary of Preliminary Data Analysis.

Count of Result LocationName Scenario
Basin D

Duplicate Outliers Original Data / Reclassified Data /
Land Use Location Type ChemlID Removed Outliers Removed Raw Data Reclassified Data Outliers Removed Unaltered Data
Residential Representative  |ACE_T
As D
As T
BAP_T
Pb D
Pb T
PCB018 T
PCB066_T
PCB106 T
PCB153 T
PCB194 T
TOC
TSS
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Table 5-17. Summary of Preliminary Data Analysis.

Count of Result

Basin L

Land Use

Location Type

ChemlID

Duplicate Outliers
Removed

Original Data /
Outliers Removed

Raw Data

Reclassified Data

Reclassified Data /
Outliers Removed

Unaltered Data

Heavy / Light Industrial

Representative

As T

Pb_D

Pb_T

PCB018 T

PCB066_T

PCB194 T

Heavy Industrial

Representative

ACE_T

WlWlWjwWw|w|w|w

WlWWjw|w|w|w

As D

As T

BAP T

Pb_D

Pb_T

PCB018 T

PCB066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS

WIW[WWWW|W|W|W|W|Ww|W]|Ww

WIW[W|W|WIN|IN|W]|W

WIW[WW[WW|W|W|W|W|Ww|W|Ww

WIW[WW[WW|W|W|W|W|Ww|W]|Ww

Unique

ACE_T

As D

As T

BAP T

Pb_D

Pb_T

PCB018 T

PCB066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS
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Table 5-17. Summary of Preliminary Data Analysis.

Count of Result

Basin L

Land Use

Location Type

ChemlID

Duplicate Outliers
Removed

Original Data /
Outliers Removed

Raw Data

Reclassified Data

Reclassified Data /
Outliers Removed

Unaltered Data

Light Industrial

Representative

ACE_T

As D

As T

BAP T

Pb_D

Pb_T

PCB018_T

PCB066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS

Open Space

Representative

ACE_T

As D

As T

BAP T

Pb_D

Pb_T

PCBO18 T

PCB066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS

Open Space / Heavy Industrial

Multiple

ACE_T

As D

As T

BAP T

Pb_D

Pb_T

PCBO18 T

PCBO066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS
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Table 5-17. Summary of Preliminary Data Analysis.

Count of Result

Basin L

Duplicate Outliers Original Data / Reclassified Data /
Land Use Location Type ChemlID Removed Outliers Removed Raw Data Reclassified Data Outliers Removed Unaltered Data
Residential Representative  |ACE_T
As D
As T
BAP_T
Pb D
Pb T
PCB018 T
PCB066_T
PCB106 T
PCB153 T
PCB194 T
TOC
TSS
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Table 5-17. Summary of Preliminary Data Analysis.

Count of Result

Basin M

Land Use

Location Type

ChemlID

Duplicate Outliers
Removed

Original Data /
Outliers Removed

Raw Data

Reclassified Data

Reclassified Data /
Outliers Removed

Unaltered Data

Heavy / Light Industrial

Representative

As T

Pb_D

Pb_T

PCB018 T

PCB066_T

PCB194 T

Heavy Industrial

Representative

ACE_T

WlwWwlWw|w|w]w

N|W[W|W|IN |-

As D

As T

BAP T

Pb_D

Pb_T

PCB018 T

PCB066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS

WIW[WWWW|W|W|W|W|Ww|W]|Ww

WW|WRLr|RP|WWIN]|W

WW[WW[WW|W|W|W|W|Ww|W|Ww

WW[WW[WW|W|W|W|W|W|W]|Ww

Unique

ACE_T

As D

As T

BAP T

Pb_D

Pb_T

PCB018 T

PCB066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS
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Table 5-17. Summary of Preliminary Data Analysis.

Count of Result

Basin M

Land Use

Location Type

ChemlID

Duplicate Outliers
Removed

Original Data /
Outliers Removed

Raw Data

Reclassified Data

Reclassified Data /
Outliers Removed

Unaltered Data

Light Industrial

Representative

ACE_T

As D

As T

BAP T

Pb_D

Pb_T

PCB018_T

PCB066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS

Open Space

Representative

ACE_T

As D

As T

BAP T

Pb_D

Pb_T

PCBO18 T

PCB066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS

Open Space / Heavy Industrial

Multiple

ACE_T

As D

As T

BAP T

Pb_D

Pb_T

PCBO18 T

PCBO066_T

PCB106_T

PCB153 T

PCB194 T

TOC

TSS
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Table 5-17. Summary of Preliminary Data Analysis.

Count of Result

Basin M

Duplicate Outliers Original Data / Reclassified Data /
Land Use Location Type ChemlID Removed Outliers Removed Raw Data Reclassified Data Outliers Removed Unaltered Data
Residential Representative  |ACE_T
As D
As T
BAP_T
Pb D
Pb T
PCB018 T
PCB066_T
PCB106 T
PCB153 T
PCB194 T
TOC
TSS
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Table 5-17. Summary of Preliminary Data Analysis.

Count of Result

WR96

Duplicate Outliers Original Data / Reclassified Data /
Land Use Location Type ChemlID Removed Outliers Removed Raw Data Reclassified Data Outliers Removed Unaltered Data
Residential Representative  |ACE_T
As D
As T
BAP_T
Pb D
Pb T
PCB018 T
PCB066_T
PCB106 T
PCB153 T
PCB194 T
TOC
TSS
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Table 5-18. Percentage of Non-Detects by Chemical and Land Use Type.

Heavy Industrial + Light
Heavy Industrial Heavy Industrial Industrial Light Industrial Open Space
(unique) (representative) (representative) (representative) (representative)

ChemID Chemical Name Fraction Units | Totaln [ Nget fra Totaln | Nget fra Totaln | Nget fog Totaln | Nget fog Totaln [ Nget fod
ACE_T Acenaphthene total pg/L 47 41 13% 13 11 15% 2 0 100%
As D Arsenic dissolved pg/L 30 30 0% 12 12 0% 11 11 0% 1 1 0%
As_T Arsenic total pg/L 33 32 3% 31 30 3% 2 2 0%
BAP_T Benzo(a)pyrene total pg/L 6 6 0% 35 32 9% 13 13 0% 1 0 100%
Pb_ D Lead dissolved pg/L 31 30 3% 20 19 5% 1 1 0%
Pb T Lead total pg/L 9 9 0% 63 63 0% 2 2 0%
PCB018_T PCB018 total pg/L 61 52 15% 2 0 100%
PCB066_T PCB066 & 076 total pg/L 57 53 7% 2 0 100%
PCB106_T PCB106 & 118 total pg/L 3 3 0% 43 40 7% 10 10 0% 2 0 100%
PCB153_T PCB153 total pg/L 3 3 0% 42 42 0% 10 10 0% 2 1 50%
PCB194 T PCB194 total pg/L 27 24 11% 33 28 15% 2 0 100%
TOC Total organic carbon NA mg/L 3 3 0% 52 52 0% 14 14 0% 2 2 0%
TSS Total suspended solids NA mg/L 65 65 0% 14 14 0% 2 2 0%
Notes:

Total n Total number of samples.
Neet Number of detected values.
fod Frequency of nondetect values.
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Lower Willamette Group

Table 5-18. Percentage of Non-Detects by Chemical and Land Use Type.

Open Space / Heavy
Industrial Residential Grand Total
(multiple) (representative) (all samples)
ChemlID Chemical Name Fraction Units | Totaln Nyet fod Total n Neet fra Total n Neet fra
ACE_T Acenaphthene total pg/L 6 6 0% 6 3 50% 74 61 18%
As D Arsenic dissolved Mg/l 6 6 0% 3 3 0% 63 63 0%
As_T Arsenic total pg/L 8 8 0% 5 5 0% 79 77 3%
BAP_T Benzo(a)pyrene total pg/L 6 6 0% 6 4 33% 67 61 9%
Pb_ D Lead dissolved pg/L 6 6 0% 3 3 0% 61 59 3%
Pb T Lead total pg/L 8 8 0% 5 5 0% 87 87 0%
PCB018_T PCB018 total pg/L 6 6 0% 5 3 40% 74 61 18%
PCB066_T PCB066 & 076 total pg/L 6 6 0% 5 4 20% 70 63 10%
PCB106_T PCB106 & 118 total pg/L 6 6 0% 5 4 20% 69 63 9%
PCB153_T PCB153 total pg/L 5 5 0% 5 5 0% 67 66 1%
PCB194 T PCB194 total pg/L 5 5 0% 5 4 20% 72 61 15%
TOC Total organic carbon NA mg/L 9 9 0% 6 6 0% 86 86 0%
TSS Total suspended solids NA mg/L 9 9 0% 6 6 0% 96 96 0%
Notes:
Total n Total number of samples.
Neet Number of detected values.
fod Frequency of nondetect values.
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Table 5-19. Target Detection Limits.

(from Round 3A Stormwater FSP, Table 2-6b)

ChemID Chemical Name Fraction | Unit | Laboratory MDL | Laboratory MRL
As_D Arsenic dissolved |ppb 0.00005 0.00005
As T Arsenic total ppb 0.00005° 0.00005
Pb D Lead dissolved |ppb 0.00001 0.00002
Pb T Lead total ppb 0.00001 0.00002
ACE_ T Acenaphthene total ppb 0.0097 0.02
BAP_T Benzo(a)pyrene total ppb 0.0087 0.02
PCB018_T PCB018 total ppt 3.4 50-10
PCB066_T PCB066 & 076 total ppt 6.5 5.0-10
PCB106_T PCB106 & 118 total ppt 1.9 50-10
PCB153_T PCB153 total ppt 3.8 5.0-10
PCB194_ T PCB194 total ppt 0.8 5.0-10
TOC Total organic carbon NA ppm 0.07 0.5
TSS Total suspended solids |NA ppm 1 1
Note

a- In FSP table, MDL = "TBD." Used MRL for ND screening.

This document is currently under review by US EPA and its federal, state, and tribal partners and is subject to change in whole or in part.
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Lower Willamette Group

Table 5-20. Removed Non-Detect Values.

Portland Harbor RI/FS

Stormwater Loading Calculation Methods

ACE. T As T Pb D PCB018 T| PCB066 T PCB106 T PCB153. T | PCB194 T
Acenaphthene Arsenic Lead PCB018 | PCB066 & 076 | PCB106 & 118 PCB153 PCB194
total total dissolved total total total total total
Location ppb ppb ppb ppt ppt ppt ppt ppt
Name parent_sample code Sample Date | RevLUC | RevLocTypeCode Result Result Result Result Result Result Result Result
Total number of ND values to be excluded 4 2 2 13 7 6 1 11
WR169™  |WLCT4C07BsnD070324 3/24/2007 2 2
WR169™  [WLCT4C07BsnD070503 5/3/2007 2 2 0.02
WR20™ WLCT4C07BsnL070503 5/3/2007 1.5 2 0.5
WR183™  |WLCT4C07BsnR070324 3/24/2007 1 2 0.027
WR183™ WLCT4C07BsnR070407 4/7/2007 1 2 0.02
OF52C™  |WLCT4C07BsnT070324 3/24/2007 2 2
OF52c™ WLCT4C07BsnT070503 5/3/2007 2 2 0.021
OF22C LW3-STW-CW10-OF22C 4/18/2007 3 2 26.15 26.15 39.05 26.15
OF22C LW3-STW-CW20-OF22C 4/23/2007 3 2 26.65 26.65 13.8 26.65 26.65
OF49 LW3-STW-CW10-OF49 4/9/2007 5 2 35.5 28 28
OF49 LW3-STW-CW20-OF49 4/23/2007 5 2 37.9 95.5
OFM1 LW3-STW-CW30-OFM1 4/18/2007 1.5 2 106
OFM2 LW3-STW-CW10-OFM2 4/9/2007 1.5 2 101
OFM2 LW3-STW-CW20-OFM2 4/9/2007 1.5 2 48.3 26.9
OF53™ WLCT4C070F53070324 3/24/2007 5 2
OF53™ WLCT4C070F53070503 5/3/2007 2
WR107 LW3-STW-CW20-WR107 4/9/2007 1 1 27.1
WR107 LW3-STW-CW20-WR107 4/9/2007 1.5 2 27.1 27.1
WR107 LW3-STW-CW30-WR107 4/18/2007 1 2 119
WR107 LW3-STW-CW30-WR107 4/18/2007 1.5 2 51
WR14 LW3-STW-CW30-WR14 4/23/2007 1 1 26.4
WR14 LW3-STW-CW30-WR14 4/23/2007 1 2 106
WR14 LW3-STW-CW30-WR14 4/23/2007 1.5 2 26.4
WR142/145 |LW3-STW-CW10-WR142 6/10/2007 1 1 0.098 26.5
WR142/145 |LW3-STW-CW10-WR142 6/10/2007 1.5 2 26.5
WR142/145 |LW3-STW-CW10-WR145 4/9/2007 1 1 0.007
WR67 LW3-STW-CW10-WR67 4/9/2007 1.5 2 26.6
WR67 LW3-STW-CW20-WR67 4/9/2007 1.5 2 29.9 29.9
WR67 LW3-STW-CW30-WR67 4/18/2007 1.5 2 99.4
WR67 LW3-STW-CW40-WR67 4/23/2007 1 2 375
WR67 LW3-STW-CW40-WR67 4/23/2007 1.5 2 27.5 27.2 29.1
WR67 LW3-STW-CW60-WR67 6/10/2007 1.5 2 0.128 24.6 24.6
Note:

T4- Sampled as part of the Port of Portland Terminal 4 Recontamination Study.
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Lower Willamette Group

Table 5-21. Percentage of Non-Detects by Chemical and
Land Use Type.

(Revised Outliers Excluded; High ND Excluded)

Portland Harbor RI/FS

Stormwater Loading Calculation Methods
Draft

May 16, 2008

Heavy Industrial Heavy Industrial Heavy Industrial + Light Light Industrial Open Space
(unique) (representative) (representative) (representative) (representative)
Treatment Treatment Treatment Treatment Treatment
of ND of ND of ND of ND of ND

ChemID Chemical Name Fraction |Units| Total n | Ngec| foa | Values™ | Total n| Nuee| fug values® | Total n | Nget| foa | VAlUES” | Total n|ngec| fg | VAlUES” | Totaln |Nge| fuo values®
ACE T Acenaphthene total pg/L 45 411 9% | ND =sub 11 11 | 0% all det 2 0 | 100% |ND =1/2 DL
As_D Arsenic dissolved [pg/L 30 30 | 0% all det 12 12 | 0% all det 11 11 | 0% all det 1 1 0% all det
As T Arsenic total pg/L 32 32 | 0% all det 30 30 | 0% all det 2 2 0% all det
BAP_T Benzo(a)pyrene total pg/L 6 6 | 0% all det 35 32 9% [ ND =sub 13 13 | 0% all det 1 0 | 100% |ND =1/2 DL
Pb D Lead dissolved |[ug/L 30 30 | 0% all det 19 19 [ 0% all det 1 1 0% all det
Pb_T Lead total pg/L 9 9 | 0% all det 63 63 | 0% all det 2 2 0% all det
PCB018 T |PCBO018 total pg/L 52 52 | 0% all det
PCB066_T [PCB066 & 076 total pg/L 53 53 | 0% all det
PCB106 T |PCB106 & 118 total pg/L 3 3 0% all det 40 40 | 0% all det 10 10 | 0% all det
PCB153_ T [PCB153 total pg/L 3 3 |1 0% all det 42 42 | 0% all det 10 10 | 0% all det 1 1 0% all det
PCB194 T |PCB194 total po/L 24 24 | 0% all det all det 28 28 | 0% all det
TOC Total organic carbon NA mg/L 3 3 | 0% all det 52 521 0% all det 14 14 | 0% all det 2 2 0% all det
TSS Total suspended solids NA mg/L 65 65 | 0% all det 14 14 | 0% all det 2 2 0% all det
Notes:

High ND  Any nondetect value > the target detection limit
Total n  Total number of samples.
Nge: Number of detected values.
f.q Frequency of nondetect values.

a -Substitution was applied to nondetect values according to the
following rules:

n >/= 8 : Create extrapolated non-detect values using ProUCL.
n<8:Use%DL
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Table 5-21. Percentage of Non-Detects by Chemical and
Land Use Type.

(Revised Outliers Excluded; High ND Excluded)

Open Space / Heavy Residential Grand Total
(multiple (representative) (all samples)
Treatment Treatment
of ND of ND
ChemID Chemical Name Fraction |Units| Total n | Nge| fog | Values® | Totaln |Nget| fo values® | Total n | Nuet| Fug
ACE_T Acenaphthene total pg/L 6 6 | 0% | alldet 6 3| 50% [ND=1/2DL| 70 61 | 13%
As_D Arsenic dissolved [pg/L 6 6 | 0% | alldet 3 3 0% all det 63 63| 0%
As T Arsenic total pg/L 8 8 | 0% | alldet 5 5 0% all det 77 77| 0%
BAP_T Benzo(a)pyrene total pg/L 6 6 | 0% | alldet 6 4 1 33% [ND=1/2DL{ 67 61| 9%
Pb D Lead dissolved |[ug/L 6 6 | 0% | alldet 3 3 0% all det 59 59 | 0%
Pb_T Lead total pg/L 8 8 | 0% | alldet 5 5 0% all det 87 871 0%
PCB018_ T |PCBO018 total pg/L 6 6 | 0% | alldet 3 3 0% all det 61 61| 0%
PCB066_T [PCB066 & 076 total pg/L 6 6 | 0% | alldet 4 41 0% all det 63 63| 0%
PCB106 T |PCB106 & 118 total pg/L 6 6 | 0% | alldet 4 4 0% all det 63 63| 0%
PCB153_ T [PCB153 total pg/L 5 5 10% | alldet 5 5 0% all det 66 66 | 0%
PCB194 T |PCB19%4 total po/L 5 5 10%]| alldet 4 4 0% all det 61 61| 0%
TOC Total organic carbon NA mg/L 9 9 | 0% | alldet 6 6 0% all det 86 86 | 0%
TSS Total suspended solids NA mg/L 9 9 | 0% | alldet 6 6 0% all det 96 9% | 0%
Notes:
High ND  Any nondetect value > the target detection limit
Total n  Total number of samples.
Nge: Number of detected values.
f.q Frequency of nondetect values.

a -Substitution was applied to nondetect values according to the
following rules:
n >/= 8 : Create extrapolated non-detect values using ProUCL.
n<8:Use%DL
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OF16

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-0OF16

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF16

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW50-0OF16

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-0OF16

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-0OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-0OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-0OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW50-0OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OF16

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-0OF16

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF16

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OF16

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp LW3-STW-CW40-0OF16

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 4/18/2007 Comp LW3-STW-CW20-OF16

Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 6/10/2007 Comp LW3-STW-CW50-0OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-0OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW50-0OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-0OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-0OF16
Heavy Industrial +

Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF16
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.

Portland Harbor RI/FS

Stormwater Loading Calculation Methods

Draft
May 16, 2008

LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Heavy Industrial +
Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-0OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OF16
Heavy Industrial +
Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-0OF16
Heavy Industrial +
Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF16
Heavy Industrial +
Upper Study Area 1 OF16 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-0OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-0OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW20-0OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-0OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW50-OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF16
Upper Study Area 1 OF16 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OF16
Open Space / Heavy Open Space / Heavy
Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF18
Open Space / Heavy Open Space / Heavy
Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy
Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF18
Open Space / Heavy Open Space / Heavy
Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy
Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW40-OF18
Open Space / Heavy Open Space / Heavy
Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF18
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.

Portland Harbor RI/FS

Stormwater Loading Calculation Methods
Draft
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LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW40-0OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW40-0OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW40-0OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF18
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.

Portland Harbor RI/FS

Stormwater Loading Calculation Methods
Draft
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LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW40-0OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW40-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF18 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF18
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW50-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW50-0F19
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Lower Willamette Group

Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.

Portland Harbor RI/FS

Stormwater Loading Calculation Methods
Draft

May 16, 2008

LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW50-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW50-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/23/2007 Comp LW3-STW-CW40-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/23/2007 Comp LW3-STW-CW40-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-0OF19
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Lower Willamette Group

Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.

Portland Harbor RI/FS

Stormwater Loading Calculation Methods
Draft

May 16, 2008

LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/23/2007 Comp LW3-STW-CW40-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/23/2007 Comp LW3-STW-CW40-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/23/2007 Comp LW3-STW-CW40-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW50-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/23/2007 Comp LW3-STW-CW40-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-0OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 5/3/2007 Comp LW3-STW-CW50-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/18/2007 Comp LW3-STW-CW30-0F19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 3/26/2007 Comp LW3-STW-CW10-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/9/2007 Comp LW3-STW-CW20-OF19
Open Space / Heavy Open Space / Heavy

Upper ISA OF19 Industrial 4 Industrial 4 Multiple 4 Multiple 4 TRUE 4/23/2007 Comp LW3-STW-CW40-0OF19

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F22
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Lower Willamette Group

Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.

Portland Harbor RI/FS

Stormwater Loading Calculation Methods
Draft

May 16, 2008

LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp LW3-STW-CW20-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 6/10/2007 Comp LW3-STW-CW30-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 6/10/2007 Comp LW3-STW-CW30-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 4/9/2007 Comp LW3-STW-CW10-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp LW3-STW-CW20-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F22
Heavy Industrial +

Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F22
Heavy Industrial +

Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0F22
Heavy Industrial +

Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0F22
Heavy Industrial +

Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F22
Heavy Industrial +

Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0F22
Heavy Industrial +

Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0F22
Heavy Industrial +

Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F22
Heavy Industrial +

Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0F22
Heavy Industrial +

Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0OF22
Heavy Industrial +

Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0OF22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0F22

Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0OF22
Heavy Industrial +

Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0F22
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Heavy Industrial +
Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0OF22
Heavy Industrial +
Upper ISA OF22 Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F22
Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0F22
Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F22
Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0OF22
Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0F22
Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0F22
Upper ISA OF22 Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F22
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/27/2007 Comp LW3-STW-CW10-OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp LW3-STW-CW20-0OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/27/2007 Comp LW3-STW-CW10-0OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/27/2007 Comp LW3-STW-CW10-OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/27/2007 Comp LW3-STW-CW10-OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp LW3-STW-CW20-0OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/27/2007 Comp LW3-STW-CW10-OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp LW3-STW-CW20-0OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/27/2007 Comp LW3-STW-CW10-OF22B
Heavy Industrial +
Upper ISA OF22B Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0OF22B
Heavy Industrial +
Upper ISA OF22B Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/27/2007 Comp LW3-STW-CW10-OF22B
Heavy Industrial +
Upper ISA OF22B Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0OF22B
Heavy Industrial +
Upper ISA OF22B Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/27/2007 Comp LW3-STW-CW10-OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/27/2007 Comp LW3-STW-CW10-OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/27/2007 Comp LW3-STW-CW10-OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp LW3-STW-CW20-0OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/27/2007 Comp LW3-STW-CW10-OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/27/2007 Comp LW3-STW-CW10-0OF22B
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.

Portland Harbor RI/FS

Stormwater Loading Calculation Methods

Draft
May 16, 2008

LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW20-0OF22B
Upper ISA OF22B Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/27/2007 Comp LW3-STW-CW10-OF22B
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW10-OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW10-0OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW10-OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW10-0OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW10-OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW10-0OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW10-OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW10-0OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW10-0OF22C
Middle ISA OF22C Open Space 3 Open Space 3 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0OF22C
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0F49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0OF49
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0F49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0F49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-0OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0F49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW30-0F49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW20-0OF49
Middle ISA OF49 Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OF49
Lower ISA OF52c™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C07BsnT070407
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnT070520
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnT070520
Heavy Industrial +
Lower ISA OF52c™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Lower ISA OF52c™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C07BsnT070407
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnT070520
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Heavy Industrial +
Lower ISA OF52c™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnT070520
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. Stormwater Loading Calculation Methods
Lower Willamette Group Draft
May 16, 2008
Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C07BsnT070407
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C07BsnT070407
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C07BsnT070407
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C07BsnT070407
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Heavy Industrial +
Lower ISA OF52c™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Heavy Industrial +
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C07BsnT070407
Lower ISA OF52c™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnT070407
Lower ISA OF52c™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Lower ISA OF52c™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnT070324
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnT070503
Lower ISA OF52Cc™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C07BsnT070407
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/7/12007 Comp WLCT4C070F53070407
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/7/12007 Comp WLCT4C070F53070407
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C070F53070407
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/7/12007 Comp WLCT4C070F53070407
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/7/12007 Comp WLCT4C070F53070407
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/7/12007 Comp WLCT4C070F53070407
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324
Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C070F53070407
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LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503

Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/7/12007 Comp WLCT4C070F53070407

Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324

Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C070F53070503

Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C070F53070324

Lower ISA OF53™ Residential 5 Residential 5 Representative 2 Representative 2 TRUE 4/7/12007 Comp WLCT4C070F53070407

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW40-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW40-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW40-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW40-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM1
Heavy Industrial +

Upper ISA OFM1 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW40-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/18/2007 Comp LW3-STW-CW30-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 6/10/2007 Comp LW3-STW-CW40-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/26/2007 Comp LW3-STW-CW10-OFM1

Upper ISA OFM1 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM1

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OFM2
Heavy Industrial +

Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM2

Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OFM2
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2
Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OFM2
Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM2
Heavy Industrial +
Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OFM2
Heavy Industrial +
Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2
Heavy Industrial +
Upper ISA OFM2 Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OFM2
Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2
Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OFM2
Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OFM2
Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM2
Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp LW3-STW-CW40-OFM2
Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW10-OFM2
Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/23/2007 Comp LW3-STW-CW30-OFM2
Upper ISA OFM2 Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/9/2007 Comp LW3-STW-CW20-OFM2
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW30-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/18/2007 Comp LW3-STW-CW30-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 3/26/2007 Comp LW3-STW-CW10-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/9/2007 Comp LW3-STW-CW20-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/18/2007 Comp LW3-STW-CW30-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 3/26/2007 Comp LW3-STW-CW10-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/18/2007 Comp LW3-STW-CW30-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 3/26/2007 Comp LW3-STW-CW10-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR107
Heavy Industrial +
Middle ISA WR107 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW30-WR107
Heavy Industrial +
Middle ISA WR107 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR107
Heavy Industrial +
Middle ISA WR107 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR107
Heavy Industrial +
Middle ISA WR107 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR107
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LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Heavy Industrial +
Middle ISA WR107 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR107
Heavy Industrial +
Middle ISA WR107 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR107
Heavy Industrial +
Middle ISA WR107 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW30-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW30-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/18/2007 Comp LW3-STW-CW30-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW30-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW30-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR107
Middle ISA WR107 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR107
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/18/2007 Comp LW3-STW-CW20-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/23/2007 Comp LW3-STW-CW30-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/18/2007 Comp LW3-STW-CW20-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR123
Heavy Industrial +
Lower ISA WR123 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR123
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Heavy Industrial +
Lower ISA WR123 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR123
Heavy Industrial +
Lower ISA WR123 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR123
Heavy Industrial +
Lower ISA WR123 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR123
Heavy Industrial +
Lower ISA WR123 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR123
Heavy Industrial +
Lower ISA WR123 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 6/11/2007 Comp LW3-STW-CW50-WR123
Heavy Industrial +
Lower ISA WR123 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR123
Heavy Industrial +
Lower ISA WR123 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR123
Heavy Industrial +
Lower ISA WR123 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 6/11/2007 Comp LW3-STW-CW50-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/11/2007 Comp LW3-STW-CW50-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/11/2007 Comp LW3-STW-CW50-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/18/2007 Comp LW3-STW-CW20-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/11/2007 Comp LW3-STW-CW50-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/11/2007 Comp LW3-STW-CW50-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR123
Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR123
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Lower ISA WR123 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/11/2007 Comp LW3-STW-CW50-WR123

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW50-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 3/26/2007 Comp LW3-STW-CW10-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 3/26/2007 Comp LW3-STW-CW10-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW50-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/9/2007 Comp LW3-STW-CW20-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/23/2007 Comp LW3-STW-CW30-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW50-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 3/26/2007 Comp LW3-STW-CW10-WR14
Heavy Industrial +

Upper Study Area 2 WR14 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR14
Heavy Industrial +

Upper Study Area 2 WR14 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR14
Heavy Industrial +

Upper Study Area 2 WR14 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW50-WR14
Heavy Industrial +

Upper Study Area 2 WR14 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR14
Heavy Industrial +

Upper Study Area 2 WR14 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR14
Heavy Industrial +

Upper Study Area 2 WR14 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR14
Heavy Industrial +

Upper Study Area 2 WR14 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR14
Heavy Industrial +

Upper Study Area 2 WR14 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR14
Heavy Industrial +

Upper Study Area 2 WR14 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR14
Heavy Industrial +

Upper Study Area 2 WR14 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR14

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR14
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LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 3/26/2007 Comp LW3-STW-CW10-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW50-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW50-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR14
Upper Study Area 2 WR14 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR14
Upper ISA WR142/145 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR145
Upper ISA WR142/145 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW10-WR142
Upper ISA WR142/145 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW10-WR142
Upper ISA WR142/145 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW10-WR142
Upper ISA WR142/145 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR145
Upper ISA WR142/145 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW10-WR142

Heavy Industrial +
Upper ISA WR142/145 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR145

Heavy Industrial +
Upper ISA WR142/145 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW10-WR142

Heavy Industrial +
Upper ISA WR142/145 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW10-WR142
Upper ISA WR142/145 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW10-WR142
Upper ISA WR142/145 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW10-WR142
Upper ISA WR142/145 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR145
Upper ISA WR142/145 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR145
Upper ISA WR142/145 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW10-WR142
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR147
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LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/18/2007 Comp LW3-STW-CW20-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW50-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/18/2007 Comp LW3-STW-CW20-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/9/2007 Comp LW3-STW-CW10-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW50-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/23/2007 Comp LW3-STW-CW30-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/18/2007 Comp LW3-STW-CW20-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW40-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW50-WR147
Heavy Industrial +

Upper ISA WR147 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR147
Heavy Industrial +

Upper ISA WR147 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR147
Heavy Industrial +

Upper ISA WR147 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW50-WR147
Heavy Industrial +

Upper ISA WR147 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR147
Heavy Industrial +

Upper ISA WR147 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR147
Heavy Industrial +

Upper ISA WR147 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR147
Heavy Industrial +

Upper ISA WR147 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR147
Heavy Industrial +

Upper ISA WR147 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR147
Heavy Industrial +

Upper ISA WR147 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR147

Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR147
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/18/2007 Comp LW3-STW-CW20-WR147
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/9/2007 Comp LW3-STW-CW10-WR147
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/23/2007 Comp LW3-STW-CW30-WR147
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW50-WR147
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR147
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR147
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR147
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW40-WR147
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/18/2007 Comp LW3-STW-CW20-WR147
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW10-WR147
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/23/2007 Comp LW3-STW-CW30-WR147
Upper ISA WR147 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW50-WR147
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW30-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW40-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 3/26/2007 Comp LW3-STW-CW10-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW30-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/9/2007 Comp LW3-STW-CW20-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 3/26/2007 Comp LW3-STW-CW10-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW30-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW40-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW30-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW30-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW40-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 3/26/2007 Comp LW3-STW-CW10-WR161
Heavy Industrial +
Upper ISA WR161 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR161
Heavy Industrial +
Upper ISA WR161 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW40-WR161
Heavy Industrial +
Upper ISA WR161 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR161
Heavy Industrial +
Upper ISA WR161 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW30-WR161
Heavy Industrial +
Upper ISA WR161 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR161
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Heavy Industrial +
Upper ISA WR161 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW40-WR161
Heavy Industrial +
Upper ISA WR161 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW30-WR161
Heavy Industrial +
Upper ISA WR161 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW40-WR161
Heavy Industrial +
Upper ISA WR161 Heavy Industrial 1 Light Industrial 15 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW30-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW40-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW30-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW40-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 4/9/2007 Comp LW3-STW-CW20-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 5/3/2007 Comp LW3-STW-CW30-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Unique 1 TRUE 6/10/2007 Comp LW3-STW-CW40-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW30-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW40-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 5/3/2007 Comp LW3-STW-CW30-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 6/10/2007 Comp LW3-STW-CW40-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 3/26/2007 Comp LW3-STW-CW10-WR161
Upper ISA WR161 Heavy Industrial 1 Heavy Industrial 1 Unique 1 Representative 2 FALSE 4/9/2007 Comp LW3-STW-CW20-WR161
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/7/12007 Comp WLCT4C07BsnD070407
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnD070324
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnD070520
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnD070503
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnD070324
Heavy Industrial +
Lower ISA WR169™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnD070520
Heavy Industrial +
Lower ISA WR169™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnD070503
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LocTypeC RevLocType Collection
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Heavy Industrial +
Lower ISA WR169™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnD070324
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C07BsnD070407
Lower ISA WR169™ Light Industrial 2 Light Industrial Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnD070324
Lower ISA WR169™ Light Industrial 2 Light Industrial Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnD070503
Heavy Industrial +
Lower ISA WR169™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnD070324
Heavy Industrial +
Lower ISA WR169™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnD070503
Heavy Industrial +
Lower ISA WR169™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnD070324
Heavy Industrial +
Lower ISA WR169™ Light Industrial 2 Light Industrial 15 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnD070520
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnD070503
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C07BsnD070407
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnD070324
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnD070503
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnD070324
Lower ISA WR169™ Light Industrial 2 Light Industrial 2 Representative 2 Representative 2 TRUE 4/7/2007 Comp WLCT4C07BsnD070407
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnM070407
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnM070503
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp WLCT4C07BsnM070503
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/24/2007 Comp WLCT4C07BsnM070324
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/20/2007 Comp WLCT4C07BsnM070520
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/24/2007 Comp WLCT4C07BsnM070324
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/20/2007 Comp WLCT4C07BsnM070520
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp WLCT4C07BsnM070503
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/24/2007 Comp WLCT4C07BsnM070324
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 4/7/12007 Comp WLCT4C07BsnM070407
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp WLCT4C07BsnM070503
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnM070324
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnM070503
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnM070520
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnM070324
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnM070503
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnM070407
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnM070407
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnM070503
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnM070324
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 4/7/12007 Comp WLCT4C07BsnM070407
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp WLCT4C07BsnM070503
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/24/2007 Comp WLCT4C07BsnM070324
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 4/7/12007 Comp WLCT4C07BsnM070407
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp WLCT4C07BsnM070503
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/24/2007 Comp WLCT4C07BsnM070324
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnM070324
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnM070407
Heavy Industrial +
Lower ISA WR177™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnM070503
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnM070503
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnM070407
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnM070324
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnM070324
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnM070503
Lower ISA WR177™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnM070407
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnQ070407
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Heavy Industrial +
Lower ISA WR181™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative Representative TRUE 41712007 Comp WLCT4C07BsnQ070407
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Table 5-22. Summary of Sample Counts and Concentration Ranges for Data Set.
LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code
Heavy Industrial +
Lower ISA WR181™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Heavy Industrial +
Lower ISA WR181™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Heavy Industrial +
Lower ISA WR181™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Heavy Industrial +
Lower ISA WR181™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnQ070407
Heavy Industrial +
Lower ISA WR181™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Heavy Industrial +
Lower ISA WR181™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnQ070407
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnQ070407
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnQ070407
Heavy Industrial +
Lower ISA WR181™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Heavy Industrial +
Lower ISA WR181™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnQ070407
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnQ070407
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnQ070324
Lower ISA WR181™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnQ070407
Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnR070503
Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnR070503
Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnR070324
Heavy Industrial +
Lower ISA WR183™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnR070324
Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnR070407
Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnR070324
Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/20/2007 Comp WLCT4C07BsnR070520
Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp WLCT4C07BsnR070503
Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/24/2007 Comp WLCT4C07BsnR070324
Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp WLCT4C07BsnR070503
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LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/20/2007 Comp WLCT4C07BsnR070520

Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/24/2007 Comp WLCT4C07BsnR070324
Heavy Industrial +

Lower ISA WR183™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnR070503
Heavy Industrial +

Lower ISA WR183™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnR070407
Heavy Industrial +

Lower ISA WR183™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnR070324
Heavy Industrial +

Lower ISA WR183™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnR070407
Heavy Industrial +

Lower ISA WR183™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnR070324

Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnR070407

Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnR070324

Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnR070407

Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnR070324
Heavy Industrial +

Lower ISA WR183™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnR070407
Heavy Industrial +

Lower ISA WR183™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnR070324

Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 4/7/12007 Comp WLCT4C07BsnR070407

Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp WLCT4C07BsnR070503

Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/24/2007 Comp WLCT4C07BsnR070324

Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 41712007 Comp WLCT4C07BsnR070407

Lower ISA WR183™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnR070324

Lower ISA WR20™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnL070324

Lower ISA WR20™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnL070503

Lower ISA WR20™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnL070520

Lower ISA WR20™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/20/2007 Comp WLCT4C07BsnL070520

Lower ISA WR20™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/24/2007 Comp WLCT4C07BsnL070324

Lower ISA WR20™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp WLCT4C07BsnL070503
Heavy Industrial +

Lower ISA WR20™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnL070520
Heavy Industrial +

Lower ISA WR20™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnL070324
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LocTypeC RevLocType Collection
River Reach Location Name Original Land Use LUC Rev_Land_Use RevLUC Location Type ode RevLocType Code del_Loc? | Sample Date Type parent_sample_code

Lower ISA WR20™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/20/2007 Comp WLCT4C07BsnL070520

Lower ISA WR20™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 3/24/2007 Comp WLCT4C07BsnL070324

Lower ISA WR20™ Heavy Industrial 1 Heavy Industrial 1 Representative 2 Unique 1 FALSE 5/3/2007 Comp WLCT4C07BsnL070503
Heavy Industrial +

Lower ISA WR20™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnL070503
Heavy Industrial +

Lower ISA WR20™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnL070520
Heavy Industrial +

Lower ISA WR20™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnL070324
Heavy Industrial +

Lower ISA WR20™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnL070520
Heavy Industrial +

Lower ISA WR20™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/3/2007 Comp WLCT4C07BsnL070503
Heavy Industrial +

Lower ISA WR20™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 3/24/2007 Comp WLCT4C07BsnL070324
Heavy Industrial +

Lower ISA WR20™ Heavy Industrial 1 Light Industrial 15 Representative 2 Representative 2 TRUE 5/20/2007 Comp WLCT4C07BsnL070520
Heavy Industrial +

Lower ISA WR20™ Heavy Industrial 1 Light Industrial 15 Representative 